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The Colorado River Siphon 
at Yuma, Arizona 
By Francis L, SELLew* 


This article is a general description of 
the difficulties encountered in construct- 
ing an inverted siphon under the Colorado 
of the West, at Yuma, Ariz., preceded 
by a brief statement outlining the proj- 
ect of which the Siphon is a feature and 
giving some data on the physical charac- 
teristics of the river. ; 


THE YUMA RECLAMATION PROJECT 


The area now being prepared for irri- 
gation by the U. S. Reclamation Service 
and known as the Yuma Project, lies 


Following the passage of the Reclama- 
tion Act in June, 1902, investigations were 
made along the lower Colorado to deter- 
mine the most favorable sites for irriga- 
tion works. These examinations, which 
covered several hundred miles of the low- 
er portion of the stream, indicated that 
the area now embraced in the Yuma Proj- 
ect should receive attention first, and in 
1903 the Secretary of the Interior made 
an allotment of funds for the inaugura- 
tion of the work. 

The scheme adopted, and now about 
72% complete, provides for a diversion 
from the river, 14 miles above Yuma, at 
Laguna Dam (Enc. News, Feb. 27, 1908; 
June 10, 1909). Main canals leading from 


of the Project. It was essential that the 
crossing of this river should be safe be- 
yond a reasonable doubt. The location 
selected was near the center of the val- 
ley and it appeared from a study of the 
meanders of the stream that a structure 
at this point would be seriously menaced 
by every flood of any magnitude. Inves- 
tigations showed that there was a favor- 
able site for a crossing several miles fur- 
ther upstream, where stable banks about 
3000 ft. apart existed. A change in lo- 
cation to this point would involve heavy 
cuts in approaches and also materially 
lengthen the line. 

Examinations of a main-canal location 
on the California side indicated that a 
favorable route existed without excessive 





along the Colorado River (which here 
separates California and Arizona), ex- 
tending from the Mexican boundary to a 
point about 40 miles north thereof (Fig. 
1). The land to be reclaimed from its 
Present desert state comprises an ulti- 
mate area of approximately 130,000 acres 
unevenly divided between the above 
States. That in California consists of 
about 16,000 acres of bottom lands in the 
Yuma Indian Reservation in the extreme 
Southeastern part of the state. The Ari- 
zona lands include some 55,000 acres of 
alluvial bottoms between the town of 
Yuma and the International boundary, 
20,000 acres of similar lands in the Gila 
River Valley above Yuma, and 40,000 
acres of mesa or table land south and 
cast of the town. This latter area is about 
80 ft. above the bottom lands and can be 
reached by pumps. 
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either end of the dam will supply the 
lateral systems serving the areas above 
outlined. ‘The original design placed the 
larger diversion at the Arizona end of the 
structure, which arrangement involved a 
crossing of the Gila with an inverted 
siphon consisting of three 10-ft. tubes 
about 3000 ft. in length. The Gila, which 
enters the Colorado just above Yuma, is 
a stream that may be absolutely dry for 
months and then rise in a few hours to 
a discharge of 100,000 sec.-ft. or over. 
As it flows through alluvial soil, its banks 
have little stability and the river meanders 
at will during the sudden changes in its 
flow. Rapidly eroding banks are always 
present when there is appreciable dis- 
charge, and at times radical changes are 
caused by avulsion. The proposed siphon 
at the Gila was but a few miles below 
the diversion point, where any interrup- 
tion in the flow of the canal would af- 
fect practically the entire Arizona area 
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depth of excavation. Such a route was 
about seven miles shorter than one on the 
Arizona side, and the conditions were 
such that over 1000 hp. of electrical en- 
ergy could be generated from a drop in 
the canal. This route involved a siphon 
under the Colorado River which would be 
but one-third the length of a similar 
structure across the Gila and had the 
added advantage of crossing between 
fixed banks. While a siphon under the 
Colorado would be much deeper than one 
under the Gila, and expensive shafts 
would be necessary, in the final analysis 
it appeared that in addition to the op- 
portunity for power development, the Cal- 
ifornia route would cost less and was also 
free from the caprice of the river. Hence 
it was chosen. This canal from Laguna 
Dam to the Siphon has been constructed 
with a bottom width of 80 ft.,a water depth 
of 7 ft., and a capacity of about 1400 
sec.-ft. 








THE CoLorapo RIVER 


In Bulletin No. 44 of the Arizona Ex- 
periment Station, Prof. R. H. Forbes thus 
describes the river: 


The Colorado river is in many respects 
remarkably similar to the historic Nile. 
Like the Nile, it rises in a distant moun- 
tainous country; its lower courses trav- 
erse a subtropical and nearly rainless 
desert; and both rivers empty into great 
land-locked arms of the ocean at a little 
less than 32° north latitude. Like the 
Nile, the Colorado has for long distances 
along its lower courses created a narrow 
ribbon of fertile soil in the midst of the 
desert through which it flows, and has 
deposited a great alluvial delta between 
Yuma and the Gulf of California. This 
delta is chiefly Mexican territory. Like 
the great river of Egypt, the Colorado is 
subject to an annual summer rise suffi- 
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tion of the Colorado. Including the 
Green, the Colorado is. 2000 miles in 
length; its drainage ground is 800 miles 
long, varying in width from 300 to 500 
miles, and contains approximately 300,- 
000 square miles, ranking in extent as the 
second drainage area in arid America. 
This area embraces southeastern Wyom- 
ing, western Colorado, eastern Utah, 
practically all of Arizona, and some por- 
tions of California, Nevada, New Mexico, 
and Old Mexico. The snows on the moun- 
tains ef Wyoming, Utah and Colorado 
furnish most of the supply for the rivers 
of the Colorado system. Flowing through 
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of maximum flood, may reach 30 

ft. Thus the gage readings alon: 
no measure of the volume of disc 

The magnitude of this depression | 
bed is well illustrated on the a 
panying diagram (Fig. 2), which 

the flowing prism at low water i; 
cember, 1908, and the correspo: ng 
prism at the crest of the subseg ent 
flood in June, 1909. The area of the 
prism increased from 1600 sq.ft. to 20.. 
330 sq.ft., or 12.7 times. The ma 
depth at low water was 5.4 ft. and at 
the crest 53.5 ft., but only 11.65 ft. of 
this increase was due to rise on the gage, 
the balance being the result of scour. 
The sections shown by dotted lines indi. 
cate how quickly the bed returned to 
low-stage conditions following the crest 
of the flood. 

The Colorado is a silt-bearing stream 
of considerable magnitude which in the 
course of centuries has built a delta ex- 
tending from its apex near Yuma to the 
Gulf of California. The depths of these 
alluvial deposits have never been ap- 
proximately established except by bor- 
ings in the river bed near Yuma, where 
it appears that soft sandstone occurs at 
a depth of about 80 ft. Above Yuma the 
river valley is from 1 to 6 miles in 
width, while the width of the channel is 
from 1000 to 4000 ft.; the slope of the 
water surface approximates 1.2 ft. per 
mile. Mean velocities measured by cur- 
rent meter at the Yuma gaging station 
range from 2 ft. per sec. at extreme low 
stages to 12 ft. per sec. at the highest 
floods. At half-flood stage the stream 
overflows its banks and inundates con- 
siderable areas on both sides; in fact, 
all of the bottom lands included in the 
Project have been subject to overflow at 
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various times and levees are provided 
for their defense. Some 50 miles of 
levees are already built. On its lower 
reaches the stream is continually cutting 
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cient to overflow great areas of its bor- 
der and delta lands. These high waters 
are rich in fertilizing sediments, are ex- 
centionally free from alkaline salts, and 
come at an opportune time for irrigation. 
When the Colorado fioods are less than 
normal, the Yuma Indians fail of satis- 
factory crops just as do the Egyptians 
with a low Nile. Although the climatic 
conditions in winter are slightly more 
severe in the Colorado Delta than in that 
of the Nile, yet these two regions closely 
resemble each other agriculturally. 
Some common products are (or may be) 
alfalfa, wheat ,and grains of the sorg- 
hum class; the date palm, fig. orange, 
olive ,and pomegranate; cotton, melons, 
and sugar cane. 

When the Colorado is understood and 
utilized as successfully as its better 
known parallel. it will be recognized as 
the American Nile, the creator of a new 


country for the irrigator, and Mother of 
Occidental Egypt. 


This river, with its never-failing sup- 
ply, is formed in the southeastern part 
of Utah by the union of the Grand and 
the Green. The latter is the larger of the 
two and in reality the upward continua- 


deep cafions in their upper reaches, the 
silt-laden waters are preserved for the 
irrigation of the fertile bottom lands be- 
low. 

During low stages the discharge at 
Yuma is from 3000 to 4000 sec.-ft., and 
in flood it may rise (as in 1909) to 150,- 
000 sec.-ft. The freshet begins in March 
or April, when the melting snows are 
first in evidence, and the crest generally 
occurs in June, after which there is a 
rather sharp decline in gage height, com- 
paratively low stages being reached in 
August and September. 

The flood as observed at Yuma has 
one striking peculiarity. While the rise 
indicated on the gage from low water to 
crest is in the vicinity of 10 or 12 ft., 
there is an accompanying depression of 
the bed due to scour which, in seasons 


action greatly augments the volume of 
silt carried and has meant failure or de- 
struction for the private canals with 
small capital behind them which at- 
tempted to divert its waters. The above 
conditions have made much of the con- 
struction extremely difficult and place 
some of the work in a class by itself. 


CROSSING THE RIVER—SELECTION OF 
METHOD 


From what has been written and from 
Fig. 1, it is clear that while the main 
diversion for the project is made in Cali- 
fornia, the greater portion of the area 
to be irrigated is situated on the op- 
posite side of the Colorado River in Ari- 
ona; therefore the main canal must be 
carried across the stream. The canal 
arrives at the west bank of the Colorado 
with its water surface at El. 132 above 
mean sea-level; having a water depth 
of 7 ft., the bottom of the cana! is El. 
125. The crests of the Colorado floods 
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at this point range from El. 125 to 134. 

A crossing by continuing the canal at 
grade in a flume has been suggested. 
The canal has a capacity of 1400 sec.-ft. 
and a mean velocity of 212, ft. per sec. 
Should the canal velocity be maintained 
in the flume, a structure with inside 
width of 80 ft. and depth of 7 ft. would 
be required. When full the flume would 
contain 560 cu.ft. per lin.ft, which, at 
62.5 Ib., is equal to 17 tons per lin-ft. 
for live load alone, making no allowance 
for the structure itself. Suppose by an 
increase in slope a velocity of 7 ft. per 
second was maintained in the flume, 
there would then be 200 cu.ft. of water 
per lineal foot when the structure was 
full, making the live load about 7 tons 
per foot of length. 

The main line of the Southern Pacific 
now crosses the river at Yuma on a mod- 
ern single-track steel bridge supported 
on concrete piers and abutments. This 
structure contains one span of 200 ft., 
two of 160 ft., and a short draw span at 
the Arizona end. The weight of this 


bridge is probably not far from 1% tons © 


per lin.ft. and is assumed to be safe for 


a live-load of 2 tons per lin.ft. The_/ 


piers and abutments which support this 
structure, with its loading of 312 tons 
per lin.ft., obstruct the waterway all that 
should be allowed. A former timber 
trestle at this point, supported on pile 
bents, was washed out. It appears, then, 
that the foundations for a structure 
carrying a live load which alone is 
double the combined live and dead load 
of the existing bridge, could not be 
placed in the river with safety. 

But there is another condition besides 
obstruction of foundations which abso- 
lutely prevents the cdnstruction of a 
flume at this point. As shown above, the 
waterway of the flume would lie between 
El. 125 and 132, while the flood crests 


lie between 125 and 134, so that such © 


a structure would completely block the 
upper portion of the channel at flood 
time. Furthermore, the bottom elevation 
of 125 is for the inside of the floor of the 
flume. When allowance is made for the 
thickness of the floor and its supporting 
girders, the extreme bottom will be at 
least as low as 122. Ordinary low water 
is 117, so a flume as outlined above 
would interfere with the flow of the river 
when a rise of 5 ft. had occurred, or at 
about half-flood stage. Under such con- 
ditions the maintenance of a canal struc- 
ture crossing the river at grade is impos- 
sible. The crossing of the river should 
be accomplished in a manner that would 
leave the flowing prism unobstructed at 


all stages, and so an inverted siphon was 
decided upon. 


THE SIPHON—GENERAL DESCRIPTION 


_The Point selected for crossing the 
river is at the town of Yuma about 350 
{t. downstream from the Southern Pa- 
cific Ry. bridge. Nine borings were 
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made along the route selected, as shown 
on the profile, Fig. 3, and in each of 
them soft sandstone or indurated sand 
was encountered. Judged by the parti- 
cles brought up in the wash borings, the 
sandstone is of the same general char- 
acter as the bluff which flanks the east- 
ern border of the river at this point. The 
borings showed this hard formation to 
dip toward the west, being about 50 ft. 
below the low-water bed in midstream 
and some 80 ft. under the surface on the 
site of the California shaft. Overlying 
the sandstone there is at low-wate~ 
stages at least 25 ft. of very fine sit, 
which acts as a partially impervious 
blanket to the material below. 

It was assumed, on account of this 
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and was excavated in material so tight 
that not enough water cou'd be obtained 
for domestic uses. When openings were 
made in the roof to increase the amount 
the siJt closed them up, and this method 
of obtaining water was abandoned. 

The profile first selected for the tun- 
nel is shown on Fig. 3 by the dotted 
lines. It was so situated that at no point 
did the tunnel approach nearer than 20 
ft. to the surface of the sandstone, the 
shafts on either side being 130 ft. in 
depth. When it became necessary to 
use compressed air the elevation of the 
tunnel was raised to reduce the working 
pressures. The full lines show the work 
as built. 

The tunnel is designed to serve 55,200 
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OF A FLoop 


(Showing deepening of bed as water 


heavy blanket of overlying silt, that a 
tunnel well inclosed ‘in the sandstone 
would encounter comparatively little 
water and might be driven without the 
aid of compressed air. To accomplish 
such an object, it would be necessary to 
sink shafts. well into the lower and 
harder stratum, seal them against the 
water from above, and then cut through 
the shaft on line of the tunnel. It is 
reported that some years ago a tunrel 
was driven under the river bed for a 
short distance from the Arizona shore 
to provide filtered drinking water for the 
inmates of the Arizona penitentiary, 
which was about a quarter mile up- 
Stream from the location selected for the 
siphon. This tunnel is said to have ex- 
tended about 50 ft. from the river bank 


rises, and filling of bed as water falls.) 


acres in the Yuma Valley and 40,000 
acres on the Yuma Mesa—a total of 95,- 
200 acres. The maximum use of water 
was assumed in July, when experience 
shows that one second-foot continuous 
flow will serve about 68 acres of diversi- 
fied crops. The capacity of the siphon 
should then be 95,200 + 68 = 1400 
sec.ft. The structure is designed to pass 
this quantity with a loss of head of 
about 2 ft. After considerable study of 
various formulas a circular section 14 
ft. in diameter was fixed upon as ap- 
proximating the desired conditions. The 
thickness of the shell of the tube is 
24 in. 

DesicnN OF SHAFTS—Before deciding 
on this feature, a careful examination 
was made of various shafts and bridge 
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piers which have been successfully con- 
structed in the United States, in Canada, 
and in Europe by the open-caisson 
method. Some characteristics of the 
principal ‘ones examined are given in 
Table I herewith. 

These structures vary in diameter from 
10 ft. to 75 ft. and in depth from 65 to 
100 ft. The piers of the Poughkeepsie 
bridge were also sunk by this process 
to.a depth of 120 ft. or more. The 
method consists in building the caisson 
as an annular ring, generally circular, 
but often octagonal, with walls suffi- 
ciently thick ‘to resist the pressures en- 
countered. When the shaft is on shore 
a pit to meet the outside dimensions of 
the caisson is first dug to a depth of 12 
or 15 ft, In the bottom of this pit the 
cutting-edge is assembled and upon it 
the caisson is built to a few feet above 
the ground surface. Excavation inside 
the caisson is then conducted in such a 
manner that the structure gradually 
sinks into position and its walls are built 
up from time to time as their tops ap- 
proach the surface of the ground. The 
shafts and piers shown in the above 
table have been constructed in this way, 
generally with little difficulty. It ap- 
pears from the eight structures listed 
that concrete has played an important 
part in all of them except at the Siphon 
de Clichy, where cast iron was used. 
Excluding the Wilkes-Barre shaft,which is 
built of reinforced concrete, the masonry 
has in all cases been protected by metal 
or timber attached to the cutting-edge, 
the masonry being used as a filling be- 
tween these protective skins. There ap- 
pears no good reason, however, why 
these protective skins could not have 
been omitted in nearly all cases, especi- 
ally where the structure was surrounded 
by earth. 

H. L. Wiley, who had charge of the 
piers sunk at Fort William, Ontario, 
says, on page 133 of Vol. LXII, Trans. 
Am. Soc. C. E.: 


In many cases an all-concrete caisson 
could be used to great advantage. The 
eutting-edge of the caisson could be 
protected and strengthened with a 
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sheathing of steel plate for 6 or 6 ft. A 
channel riveted to the inside lower edge 
would hold the first section in shape and 
offer support for the concrete forms at 
the cutting-edge. This channel would be 
subject to the heaviest duty, and with 
the plate would prevent serious damage 
~ aeeere or timber should be encoun- 
ed. 


The steel shell of an open caisson is 
often of no actual value except as a 
form for the concrete, and in cases where 
it might easily be eliminated it would 
seem to be an unnecessary expense. 

Experience with the other caissons de- 
scribed indicated that a concrete struc- 
ture with no reinforcement except at the 
cutting-edge and some few rods at the 
junction of successive days’ work would 
answer all requirements, especially for 
such locations as Yuma, where silt and 
sand with practically no obstructions 
were anticipated, and so the shafts of the 
Colorado Siphon are of this type. 

Size oF SHAFT—Under ordinary con- 
ditions the diameter of the shafts should 
be the same as that of the tunnel, ir 
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from which it was Proposed to driy 
most of: the tunnel, was given a finish: 
diameter of 20 ft., and the Californ 
shaft 14 ft. 

THICKNESS OF SHAFT WALLS—An e.. 
amination of the details of the variou 
caissons listed above shows that th 
concrete walls have in general had 
thickness of about 5 ft. This thicknes 
has demonstrated its ability to resist the 
Strains due to sinking and give a prac 
tically watertight structure when 
place. The caisson should, if possib| 
have sufficient weight to overcome th: 
skin friction encountered in sinking, as 
the expense and annoyance of adding 
weight for this purpose will be elimi- 
nated. The amount of this skin friction 
varies widely with different materials: 
At Fort William it was from 275 to 300 
Ib. per sq.ft.; at the Blackwall tunnel. 
560 Ib. per sq.ft.; in the design of piers 
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this case 14 ft. The uncertain con- 
ditions made it necessary to provide for 
all contingencies, and there was a pos- 
sible chance that a shield might have 
to be introduced. The Arizona shaft, 


for the Manhaftan bridge it was assumed 
in sand as 500 Ib. per sq.ft. (ENG. News, 
Oct. 14, 1909, p. 402). At the piers on 
the Red River in Louisiana its intensity 
is not given, but the statement is made 


ere 


TABLE I.—PRINCIPAL DETAILS OF SOME CONCRETE CAISSONS SUNK RY OPEN METHOD 


. 
‘ 


Location Depth 


Wilkes-Barre, Penn. Coal Mine Shaft,’Eng. 80 ft. 
News Sept. 24, 1908 aS 


Ft. William, Ont., Bridge Piers, Transactions 60 ft. 
Ras bon k cin baa ndhs ‘ ; 


Red River, La., Bridge Piers, Transactions 90 ft. 


LXII...... 


75 ft. 
77 ft. 


Glasgow Harbor, Tunnel Shaft, Copper- 
thwaite, 
Blackwall 


. 153 ; ; 
‘unnel, London, Copperthwaite, 


77 ft. 
65 ft. 


p. 157 
Creenwich Tunnel, London,* 


#24 ft. open; remainder in compressed air. 


Kin’ of 

Material caisson 

Sand, gravel, 
quickcand 


Diameter 
59’6” by 


28°G”" crete 


20 ft. water; 40 ft. Conerete 
sand, gravel and steel shell 


31 ft. 
37 ft. 
concrete 


Double steel cyl- 
inder with con- 


sand gravel, 
clay 


crete 

Double C. I. shell, 
with concrete 

Double steel cvl- 
inder with con- 
crete 

Cast-iron seg- 


and Reinforced  con- 7 ft. on sides 
: ° on ends 
t. 


inside 6 ft. 6 ins. 


clay 
25 ft. water; 65 ft. Timber lined with 5 ft. 0 ins. 


Thickness 
of walls 
of caisson 


Concret 
proport 
1:2:4 


Skin 
friction 


Time 
sinking 
1.5 ft. in 
10 hrs. 
8 ins. 
on ¢ 
275 to 
300 Ibe. 


rT sq. ft. 
aa 


5 mos. 


4 ft. in 
10 hrs, 


4 ft. 0 ins. 


5 ft. 0 ins. O00 Be, 
per sq. ft. 
at bottom 


ments 
Double steel cyl- 4 ft. 0 ins. 


inder with con- 
crete 
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that the caisson with walls of concrete 5 
ft. thick sank of its own weight. Mr. 
Wiley, in his article on the Fort William 
bridge piers, says: “A wall thickness of 
5 or 6 ft. gives weight enough to over- 
come any friction which may develop 
ordinarily.” Provision was made to give 
our shafts a wall thickness of 5 ft. so 
there would be approximately 5 cu.ft. of 
concrete opposed to each square foot of 
outer skin, and assuming the weight of 
masonry at 140 Ib. we would have 700 


Ib. of caisson for each square foot of 


skin. This would overcome any of the 
frictions given above. It was believed, 
however, upon considering the materials 
through which the structure would pass, 
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Fic. 4. SECTION aT CuTTING-EpcE, 
ARIZONA SHAFT OF YUMA SIPHON 


that this provision was excessive, and at 
a point 10 ft. above the cutting-edge an 
offset of 18 in. was made in the inside 
skin, reducing the wall thickness to 314 
ft.; this increased the diameter of the 
Arizona shaft to 23 ft., and the diameter 
of the California shaft to 17 ft. This 
offset would provide a favorable support 
for an air-deck in case it became neces- 
Sary to resort to the pneumatic process 
for sinking, and if additional weight was 


required it could readily be placed upon 
this shelf. 


SINKING THE ARIZONA SHAFT 


In the latter part of November, 1909, 
Preliminary operations for sinking the 
Arizona shaft were inaugurated. The 
eround in this vicinity was leveled to an 
elevation of about 147 above mean sea- 
level. A derrick was installed, and a 
pit meeting the outside dimensions of 
the shaft was excavated to a depth of 10 
'. In the bottom of the pit the cutting- 
cdee (Fig. 4) was assembled. This cut- 
ng-edge consisted of a 34-in. steel plate 
‘2 ft. high, to which was riveted along 
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the lower edge a 10-in. channel, this 
channel being reinforced by gussets 
about 2 ft. apart on the circumference. 
Supported by the channel and gussets 
was a %-in. plate upon which the con 
crete of the caisson rested. Six feet 
above this '%4-in. plate the concrete had 
battered inwardly to a thickness of 5 ft 
This thickness continued for 4 ft. more, 
or to 10 ft. above the cutting-edge, where 
the offset of 18 in. in the interior skin 
(above referred to) was made. From 
this offset to the top, the walls of the 
caisson were 3 ft. 6 in. thick. The bot- 
tom 10 ft. of the cutting-edge was 
heavily reinforced with twisted steel 
rods. There was also introduced a sys- 
tem of 2-in. pipes arranged to discharge 
on the outside of the caisson near the 
bottom of the cutting-edge in case ma- 
terial was encountered where the injec- 
tion of water at this point under high 
pressures would assist in the sinking. 
There never was a time when this system 
of pipes was believed to be of value, and 
it was not used. 

The bottom 10 ft. was constructed with 
wooden forms, but above this point steel 
forms were used. These were arranged 
to inclose an annular ring.of the dimen- 
sions of. the caisson walls, the total 
height of the forms being about 4 ft. 
When the concrete had hardened suffi- 
ciently the forms were slacked and 
raised to their next position with a der- 
rick, then by bolts and nuts were tight- 
ened against the finished concrete and 
were ready to receive the next section of 
masonry. The cutting-edge was assem- 
bled with its bottom at elevation 136 ft. 
above sea level. The lower 10 ft. of 
the caisson was complete and sinking 
operations began on Dec. 27, 1909. 

The material encountered to El. 120 
was a perfectly dry, hard sand. This 
was handled by picks and shovels and 
removed from the caisson by derrick 
and bucket. The cutting-edge reached 
El. 120 on Jan. 7, 1910. At this point 
water was encountered in small quanti- 
ties, continually increasing as the work 
went on. At first ordinary sinking pumps 
with capacities ranging from 150 to 300 
gal. per min. were installed, but as the 
volume increased it was clear that the 
delays incident to pump repairs necessi- 
tated by the continual clogging from the 
sand and the eating out of the packings 
by the same agent would soon be a seri- 
ous matter. The space occupied by the 
pumps was also a detriment to efficient 
operations. Finally this type of pump 
was abandoned and there was installed a 
vertical 6-in. Byron Jackson two-stage 
centrifugal pump belt-connected to a 
65-hp. gas engine. This gas engine was 
later replaced by a 100-hp. steam en- 
gine. This pumping unit handled at 
times 1200 gal. per min. against a head 
of 100 ft. 

Excavation still continued by pick and 
shovel, and the cutting-edge on Mar. 9 
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had arrived at El. 74. At this point, 
when the water was pumped down suffi- 


ciently for excavation to continue, the 


cutting-edge was under a_ hydrostatic 


head of about 46 ft., and from Mar. 2 


to 9 repeated “blows” under the cutting- 
edge occurred, driving the men from the 
works. It was apparent, that we had 
reached the limit of operations under 
such conditions, so it was decided to 
allow the caisson to flood and dredge the 
material. The derrick was arranged to 
handle a '%4-yd. clamshell bucket, and 
on Mar. 14 the operation of this new 
equipment began. The material to be 
dredged was quite hard, and it was 
necessary to attach steel teeth to the 
bucket in order to penetrate it. Use was 
also made of a piledriver hammer weigh- 
ing 2000 Ib., to which steam-shovel 
teeth were attached. This hammer was 
used as a ram for breaking up the bot- 
tom in advance of dredging operations. 
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On Mar. 16 the cutting-edge reached 
El. 69 and the excavation had been car- 
ried to a point 10 ft. below, but the cais- 
son failed to penetrate. The clamshell, 
of course, could not reach to the outer 
edge of the caisson, so after the core 
had been dredged there still remained 
an annular ring of material that was 
sufficiently strong to support the cais- 
son. The centrifugal pump was installed 
on the 16th and the water on the inside 
lowered a few feet. The caisson imme- 
diately began to settle, a penetration of 
36 in. being accomplished in 1% hr. On 
Mar. 16, when the cutting edge was 


. about El. 66 and the core was several 


feet below the cutting-edge, no penetra- 
tion occurred. The pumps were started 
and the water inside lowered to a point 
about 15 ft. above the bottom of the 
caisson. A blow occurred, followed by 
an immediate penetration of about 6 in. 
This blow resulted in some disturbance 
of the surface immediately outside the 
caisson. On Mar. 20 the cutting edge 
had reached El. 65 and ‘the excavation 
was 10 ft. below this point. Lowering 
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the water by pumps gave no penetra- 
tion. On Mar. 23 the water inside was 
7 to 8 ft. above the cutting-edge. No 
blow occurred and penetration was ac- 
complished. Later on the same day, 
with the water 23 ft. above the cutting- 
edge, a blow occurred. On Mar. 28 the 
cutting-edgé reached El. 58. Lowering 
the water inside a reasonable amount 
failed to produce any movement of the 
caisson and it was deemed inadvisable 
to lower the water further, because of 
the blows which usually followed. 
Pipes were jetted down on the outside 
of the caisson to about 5 ft. below the 
cutting-edge. The excavation on the in- 
side was carried about 10 ft. below the 
cutting-edge and dynamite was ex- 
ploded in the outer holes to break up 
the annular ring which was preventing 
the movement. This method of operation 
was carried on until Apr. 6, when the 


cutting-edge had reached El. 55.5. It. 
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was very difficult to place these outer 
holes properly, and the results from 
them were uncertain. On Apr. 6 blast- 
ing on the outside, assisted by light 
charges on the inside, gave a penetra- 
tion of only 7% in., but aid result in a 
heavy blow. It was then decided to 
change our method of operation and use 
divers. 

In the plan adopted excavation was 
made by the clamshell bucket to a point 
8 or 10 ft. below the cutting-edge. The 
pump was then used to lower the water 
to about 50 ft. above the cutting-edge, 
where there was no danger of a blow, 
and hold it there. A diving stage was 
suspended just above this water level 
and a diver went down to the bottom of 
the excavation. With a long auger holes 
were bored in the walls of the excava- 
tion about 5 ft. below the cutting-edge, 
extending to the line of the outer skin 
of the caisson or a little beyond. Two 
sticks of 40% dynamite were placed in 
each hole, connected by wires, and fired 
by a@ battery from the surface after the 
diver had come up. The divers began 
aperations on Apr. 7, when the bottom of 
the cutting-edge was at El. 55.5. 

On Apr. 28 the cutting-edge had 
reached El. 40 and the divers reported 
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that all material had been shot free from 
below. The caisson refused to move, 
hgwever, and as near as could be de- 
termined a skin friction of over 400 Ib. 
per sq.ft. was holding it. Water jets 
were introduced around the outer skin 
to relieve this friction. By May 6 the 
cutting-edge had reached El. 31. The 
skin friction appeared to be almost en- 
tirely removed and a light charge of 
dynamite inside of the caisson produced 
a penetration of 3 ft. 3 in. immediately. 
On June 1 the caisson again refused to 
move and showed an apparent skin fric- 
tion of about 460 Ib. per sq.ft. Jetting 
was again resorted to and on June 5 the 
cutting-edge had arrived at its final 
position, El. 8.3 above mean sea-level. 
This was about 10 ft. below the grade 
selected for the tunnel, and the sinking 
operations were suspended. 

The caisson when landed had a total 
weight of 2500 tons. 


SINKING THE CALIFORNIA SHAFT 


The methods employed in sinking the 
caisson at the California shaft followed 
substantially the same lines as those 
adopted on the Arizona side. The cut- 
ting-edge was of similar design, its 
diameter being 24 ft. The steel forms 
for concrete were the same, dimensions 
only being changed. 

Preliminary work at this point began 
in January, 1910. The cutting-edge was 
assembled with its bottom at El. 118. 
Sinking operations began on Feb. 14 and 
continued in the dry by ordinary methods 
until Feb. 28, when the cutting-edge had 
reached El. 98.6. At this point water 
entered the excavation and the caisson 
was allowed to flood and the material in- 
side was removed by means of a clam- 
shell bucket. This mode of operating 
continued until Mar. 18, when the cut- 
ting-edge had arrived at El. 61. During 
this latter period the caisson became 
stuck on a number of occasions and it 
was necessary to jet pipes on the out- 
side below the cutting-edge and shoot 
out the annular ring of material that was 
supporting the caisson. At times when 
the bottom appeared to be free the jets 
were used around the entire outer sur- 
face of the caisson to break the skin 
friction. 

At El. 61 examination on the inside of 
the structure with a jet indicated that 
the caisson had reached a very hard ma- 
terial on the river side and that this ma- 
terial dipped toward the land at the rate 
of about 8 ft. in 24. This stratum pre- 
vented penetration on the river side of 
the structure, but the space between the 
cutting-edge and the hard material on 


‘the land side allowed the loose sand 


from above: to enter the caisson as the 
work of dredging progressed. This 
caused some subsidence of the surface. 
Holes were jetted into the material on 
the high side and it was shot out of the 
way. Later it was necessary to use 
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divers on the inside of the cai: 
was done at the Arizona end. Th: 
ture was landed in its final positi: 
the cutting-edge at El. 28 on S;¢ 2() 
The caisson when landed weighed <4; 
tons. 

During the sinking of this shaft 
never feasible to assist the penet; 
by pumping down the water on the in 
side, as this was invariably followed by 
a blow. In fact, most of the time it was 
necessary to keep the water in the cais- 
son higher than that outside to prevent 
these blows. At times the divers oper- 
ated in 110 ft. of water. During the Jat. 
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ter period of sinking the caisson was 
loaded with about 320 tons of steel rails 
and cement. 


SEALING THE SHAFTS 


During the sinking of the caissons the 
hard material surrounding their lower 
portions was shattered for varying dis- 
tances beyond the outer skin of the 
structures. This irregular annular space 
had become filled with fine sand and 
water which it was necessary to consoli- 
date before a tunnel could be driven 
from the caisson, unless the pneumatic 
process was resorted to. 

Foundations in coarse sand and gravel 
have been successfully constructed by 
injecting portland-cement grout under 
pressure, thereby filling the voids and 
creating a hard, compact substance. 
Willcocks in “Egyptian Irrigation” dis- 
cusses operations of this nature a‘ the 
Delta Barrage across the Nile ‘clow 
Cairo. Later a similar process was sed 
at the subsidiary weirs below this (2™. 
described in “Irrigation,” by Haury 
Brown. In Trans. Am. Soc. C. F.. Vol. 
LXVI, appears an article: “The Re“-™p- 
tion of the Great Valley of Calif + 
In this paper and the discussion ich 
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accompanied it reference is made to the 
feasibility of consolidating fine sand by 
the injection of cement grout. In ENG. 
News, Vol. XXVII, p. 420, appears: 
“New Process of Dealing With Quick- 
sand.” This is an article describing a 
process patented by R. L. Harris for the 
creation of foundations in quicksand by 
the injection of portland-cement grout. 
A careful study was made of the data 
contained in the various articles and it 
was thought that under favorable con- 
ditions it might be possible to solidify the 
annular Space surrounding this caisson 
by this method; after allowing the ma- 
terial sufficient time to harden a cut 
could be made through the walls and the 
tunnel driven into the indurated sand be- 
yond without the aid of compressed air. 
The attempt was made at both shafts, 
but as the methods followed were the 
same in each case a description of the 
work at the Arizona shaft will be suffi- 
cient. 

The caisson at this point, which had a 
circumference of about 100 ft., was sur- 
rounded with 4-in. pipes generally 10 ft. 
apart, except that in the area through 
which the tunnel would pass the distance 
between pipes was made about 4 ft. The 
pipes extended to the bottom of the cut- 
ting-edge, or about 130 ft. in depth, and 
were placed approximately 1 ft. beyond 
the outer skin of the caisson. The grout 
was mixed as follows: 2 sacks portland 
cement, weight 190 Ib., volume 3100 
cu.in.; 0.96 cu.ft. water. weight 60 Ib., 
volume 1660 cu.in. 

The total volume of the mixture was 
4760 cu.in. and its weight 250 Ib. . As- 
suming that water weighs 62% Ib. per 
cu.ft., the mixture had a specific gravity 
of 1.45. The grout was prepared by 
hand in a mixing box from which it was 
delivered to an airtight receiver. The re- 
ceiver was connected by 2-in. pipes with 
the wells to be grouted, and also had a 
connection with a small air compressor 
capable of maintaining from 150 to 250 
Ib. per sq.in. The well was fitted with a 
4-in. telltale pipe extending to within 
5 ft. of the bottom and passing through 
the well cap at the surface. This tell- 
tale pipe was provided with a small pet- 
cock, by opening which when the well 
was under pressure the ejection of air or 
water would show whether the grout 
was passing out of the well. The pipe 
under pressure was raised during the 
operations by screw-jacks, and it was 
Proposed to gradually lift these pipes as 
the grout was injected until the material 
surrounding the caisson had been con- 
solidated to a point well above the pro- 
posed tunnel roof. 

; About 7 cu.ft. of grout was injected 
into the first well in a few minutes. 
When the pressure was removed in order 
‘o Prepare the apparatus to receive the 
—— batch, it was found that the sud- 
= removal of this pressure had caused 
he light sand surrounding the bottom of 
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the pipe, which was under a hydrostatic 
pressure of about 48 Ib., to blow back 
and the pipe was filled to within a few 
feet of the surface. To obviate this diffi- 
culty an independent connection was 
made from the air receiver to the well, 
and by a proper arrangement of valves 
the well was kept under continuous pres- 
sure. After this arrangement was in 
force we had little trouble with sand 
coming up in the pipe. It was found, 
however, that the amount of grout which 
could be injected in the various pipes, 
and in the same pipe at different eleva- 
tions, varied greatly. At times it was 
impossible to inject any appreciable 
amount before the grout had set, and 
under such conditions it was necessary 
to remove the cap from the well, drill out 
the partially solidified grout, and jack 
the pipe up until the bottom was again 
free, when the grouting operations were 
continued. In some cases the pressure 
was sufficient to force the grout to the 
surface around the outside of the pipe. 
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gages applied to these pipes showed in 
some cases the full hydrostatic head 
and in other instances about half of that 
amount. 

It was thought by driving 2-in. pipes 
through the walls of the caisson, dis- 
tributed over the area of the tunnel about 
2 ft. apart, and injecting grout through 
them at close range, better results could 
be accomplished. This method was 
given a fair trial, but the results ob- 
tained were no more satisfactory than 
when grouting from the surface. After 
this second series of pipes had been 
grouted, openings made through the wall 
into the area through which the tunnel 
must pass still showed high pressures 
and considerable flows of sand. It was 
then concluded that the only feasible 
solution of the problem would be the 
pneumatic process. 

In the writer’s judgment, it is imprac- 
ticable to so consolidate fine sand by the 
injection of grout that the resulting ma- 
terial will useful purpose. 


serve any 
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but could not cause any impregnation of 
the material. 

The grouting was carried on until the 
bottems of all the pipes had been jacked 
up to a point about 20 ft. above the tun- 
nel roof, except in two or three cases 
where the tendency of the grout to come 
up on the outside of the pipes froze them 
in position and it was impossible to 
move them. . 

When the grouting operations were 
completed a concrete plug 6 ft. in thick- 
ness was placed under water in the bot- 
tom of the caisson, a bottom-dump 
bucket being used for this purpose. The 
placing of the plug was a continuous 
operation. The plug was given one week 
to set and the caisson then pumped out. 
Holes in which 2-in. pipes were inserted 
were drilled through the walls of the 
caisson on the line of the proposed tun- 
nel, and it was found that the consolida- 
tion expected had not been accomplished. 
While there were small areas in which 
the grout appeared to have been effec- 
tive, there were other areas where it ap- 
parently had no effect at all. Pressure 


While sufficient pressure may be used to 
cause penetration, the fluid will move at 
such low velocities that the grout will 
set up before any appreciable distance 
has been “traveled. It is believed that 
success attained by this method wiil be 
confined to coarse materials. 


WorRK UNDER COMPRESSED AIR 


Pending arrangements for future 
operations, the work at both shafts was 
shut down on Feb. 21, 1911. All of the 
operations so far on the siphon had been 
carried on by day-labor under the direct 
supervision of the engineers of the Ser- 
vice. On account of the difficulties 
which had been encountered and which 
were to be anticipated, it appeared best 
to continue operations in the same 
manner. 

As there was no pneumatic equipment 
of the kind required in the West, or men 
skilled in its operation, it was decided to 
get tenders on plant from Eastern locali- 
ties where this class of work had been 
carried on. It was also thought advisa- 
ble to convene at Yuma a Consulting 
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Board, one member of which was to be 
an engineer of wide experience in pneu- 
matic work. In this connection the Ser- 
vice was very fortunate in securing the 


advice of Silas H. Woodard, M. Am.. 


Soc. C. E: 

The board, consisting of Mr. Woodard, 
Louis C. Hill, M. Am. Soc. C. E., Super- 
vising Engineer in the Reclamation Ser- 
vice, and the writer, convened at Yuma 
on Apr. 10, 1911. All the data at hand 
were carefully examined and it was de- 
cided that the most feasible method of 
sealing the shafts to the sandstone would 
be by the pneumatic process. It was 
considered that once the seal was accom- 
plished it might still be possible to drive 
the balance of the tunnel in normal air, 
but on account of the uncertainty of this 
it was believed best to install a sufficient 
pneumatic plant to drive the entire tun- 
nel by this method if the conditions re- 
quired. The board also examined the 
tenders which had been received for 
pneumatic equipment. These were of 
three classes: for new equipment, for 
second-hand equipment, and for the ren- 
tal of plant accompanied by skilled com- 
pressed-air workmen, Because of the 
comparatively small amount of tunnel to 
be driven and the high cost of new plant, 
a further consideration of these tenders 
was rejected. The choice appeared to lie 
between the purchase of second-hand 
plant and the rental of a plant accom- 
panied by skilled men. As there were 
no men in.this vicinity trained in com- 
pressed-air operations, it was deemed 
highly desirable to take advantage of an 
existing organization. The tender of 
Charles A. Haskin, of Boston, was ac- 
cepted. In addition to equipment, Mr. 
Haskin provided at his expense a super- 
intendent of long experience, also 25 
seasoned compressed-air workmen who 
were carried on the pay rolls of the Ser- 
vice. The equipment consisted of three 
compressors, a vertical lock, a horizontal 
lock, a medical lock, necessary tubing to 
connect the vertical lock to the air-deck, 
and miscellaneous accessories common 
to these operations. The compressors 
had a combined capacity of 4000 cu.ft. 
of free air per minute compressed to 40 
Ib. pressure. 

The plant arrived at Yuma on May 26, 
1911, and its erection. was immediately 
commenced. An air-deck of timber 24 
in. thick was constructed in the shaft at 
El. 83.1.. The vertical lock was set at 
the surface and 4-ft. tubing extended 
from the lock through the air-deck. The 
air pressure was first put on June 19. 
The shaft being previously filled with 
sand to El. 42, a concrete plug 5 ft. 
thick, heavily reinforced with steel, was 
placed with its top at El. 47. The tun- 
nel was then driven for 50 ft. from the 
Arizona shaft, the end bulkheaded, and 
the air taken off. In this 50 ft. of com- 
pleted tunnel the horizontal lock, which 
was 6 ft. in diameter and 22 ft. in length, 
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was installed. Cages were put in the 
shaft, and on Oct. 12, 1911, the driving 
of the remainder of the tunnel under 
compressed air was inaugurated. 

By this time it was apparent that it 
would be necessary to carry pressure 
for the entire length of the tunnel, and 
preparations were made to that end. 

The difference in pressure required for 
the upper half and for the lower half 
of the tunnel made it advisable to drive 
the upper portion first. The general pro- 
gram was to drive about 10 ft. of the 
upper half, which was supported by seg- 
mental plates of No. 11 steel. The plates 
were 1 ft. by 3 ft., measured on the cir- 
cumference of the afch. Around the 
edges of these plates 2-in. angles were 
riveted, through which were punched 
holes for 34-in. bolts. These holes were 
accurately spaced a uniform distance 
apart, so that it was possible to break 


Fic. 9. AriIzoNA MAIN CANAL, 


joints in every ring of plates. While the 
excavation was being made the plates 
were held in position by trench braces 
resting on the bench. The main use of 
the plates was to prevent the escape of 
air. After 10 or 12 ft. of the upper 
portion of the drift had been driven, con- 
crete ribs with wooden lagging were put 
in position and the masonry placed. By 
this method 50 or 60 ft. of arch was 
completed. The pressure was ther raised 
to meet the conditions of the invert and 
the bottom half of the tunnel corstructed 
in 10-ft. lengths. In general, about 21 
ft. of the top of the arch was protected 
by plates, and only in rare instances was 
it necessary to extend the plates to the 
spring line. In a few places tempo- 
rary supports were required on the in- 
vert for a short distance below the 
springing line, but in the main no invert 
supports were necessary. After a length 
of invert had been completed to within 
about 2 ft. of the arch, a bulkhead of 
sandbags was built at the end to pre- 
vent water from coming in on the work 
while the arch was being driven under 
lower pressure. 

Fig. 5 is a view looking into the hori- 
zontal lock at the bottom of the Arizona 
shaft. Fig. 6 is an interior view of the 
tunnel showing the sandbag bulkhead at 
the end of the invert and work on the 
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arch in progress. Fig. 7 is a vic 
completed tunnel. 

The last masonry under air p 
making the junction with the C. 
shaft, was placed on May 14, 19 
May 21 the air pressure was red 
5 Ib., a few spurting leaks were ; 
and the pressure again raised. 
leaks were calked and on June 2 {2 
the pressure was entirely removed The 
leakage at that time was so sligh: tha 
further air pressure was deeme 
necessary and the work of dismentlin 
the plant began. On June 4 t! Cali- 
fornia shaft was unwatered ap; the 
work of cutting through the walls 9: thic 
shaft from the tunnel was car: 
under normal air. 

The air pressure has in gene: 
between 27 and 32 Ib. above atmospheric 
While there were a few cases of cais- 
son disease, serious ones were extremely 
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rare. There was one fatality. Partial 
paralysis from the air, combined with 
other causes, resulted in the death of 
one man in April. 

The siphon was put in service on June 
29, 1912. 


GENERAL REMARKS 


The entrance of water to the Siphon is 


controlled by a cylinder gate installed 


at the top of the California shaft, shown 
in Fig. 8. This consists of a steel cylin- 
der suspended from three points by 
threaded stems connected on top of the 
shaft by gears to an electric motor. The 
gate is arranged to slide freely in its 
guides, and the water approaches from 
all sides. The gate is protected by rack 
bars a short distance above, as shown in 
the sketch. This gate was designed by 
F. Teichman, M. Am. Soc. C. F., De- 
signing Engineer U. S. Reclamation 
Service. (See also view on first page.) 
About 2000 ft. above the California 
shaft, waste gates have been cons' ted 
for turning the entire flow of th 
into the Colorado River as occas 1e- 
mands, or for wasting at this poin: ‘at 
portion of the flow which is not © red 
to pass’the Siphon. Waste ga‘ 
provided at this point because " uld 
be difficult to properly con! the 
Siphon from the diversion at ina 
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Dam 15 miles above. A further reason 
was that a power plant is to be installed 
about three miles above the Siphon, and 
a wasteway as built would allow a con- 
tinuous load on the wheels, which would 
be subject to a varying ‘flow if the con- 
‘rol of the canal was made at Laguna 
Dam. 

The Siphon discharges into a canal of 
80 ft. bottom width and 7 ft. water 
depth, which for a short distance is ina 
cut 25 ft. deep. A typical structure on 
this Project is shown by Fig. 9, being 
a view of a bridge across the main canal 
about one mile below the Siphon. 

Frederick H. Newell, M. Am. Soc. C. 
E., is Director of the Reclamation Ser- 
vice, and Arthur P. Davis, M. Am. Soc. 
C. E., is Chief Engineer. The Yuma 
Project is in the Southern District, of 
which Louis C. Hill, M. Am. Soc. C. E., 
is Supervising Engineer. 

During the sinking of the caissons 
Richard P. Marable was Superintendent 
at the Arizona Shaft and Frank W. Hall 
at the California Shaft. The grouting 
operations were conducted under the di- 
rection of R. M. Priest, Assistant Engi- 
neer. On the pneumatic work George 
Schobinger, Assoc. M. Am. Soc. C. E., 
was Assistant Engineer, and Edwin C. 
Hayden, Assoc. M. Am. Soc. C. E., was 
Superintendent. 

The writer has had responsible charge 
of the designing and execution of all 
work on the Project since October, 1906. 








Development of the Seattle 
Municipal Electricity Supply 
‘ System 


The 1911 report of the Lighting Depart- 
ment of the City of Seattle, Wash., re- 
cently printed, contains a very complete 
history of the project, with an account 
of the conditions under which it has op- 
erated and a summary of the books. 

Agitation for this plant came to a head 
in 1902 when the Board of Public Works, 
at the direction of the City Council, sub- 
mitted a report outlining plans for a 
municipal electric-supply system. Con- 
struction work was begun in April, 1902, 
and in October, 1904, lights were turned 
on at the generating p!ant. Commercial 
Service began with 1905, 
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The source of power for the municipal 
‘system is Cedar Lake, in the Cascade 
Mountains, about 43 miles southeast of 
Seattle.* The lake discharges into Cedar 
River, a swift mountain stream, which 
falls 600 ft. in 3'%% miles. There is a 
rock-filled timber dam near Cedar Lake 
and long wood-stave pipe lines leading 
to the generating station at the lower 
level. 

There is at present a maximum ma- 
chinery capacity of 18,000 hp., but to 
secure more than about 11,000 hp. an 
additional pipe line and more storage will 
be necessary. For this, a concrete dam 
is being constructed on Cedar River, 2'4 
miles below the lake. This will raise 
the level 58 ft. above the present dam 
and increase the size of the lake. The 
total power available after this work is 
done will be 20,000 hp., continuous load. 
As the plant-load factor is about 40%, a 
peak load capacity of 50,000 hp. can be 
installed. Cedar River is also the source 
of the city water supply and the new dam 
will increase the capacity of the water- 
works as well as of the power system. 

The municipal plant competes with a 
local electric company which is a con- 
solidation of two smaller companies. 
While there is competition, yet there 
seems to be a friendiy feeling between 
the utilities. The city system has car- 
ried from 1000 to 5000 hp. of the private 
company’s load on 38 days, in all, when 
there were fuel shortages, and the city 
plant was given a considerable part of 
its load on 22 days during a recent shut- 
down from floods.+ 

Previous to the definite inception of 
the municipal-system plan, in 1902, the 
private electric company had charged 20c. 
per kw.-hr. for residence supply, but at 
that time the rate was reduced to 12c. 
The city supply was started in 1905 with 
a residence rate of 8'4c. per kw.-hr. for 
the first 20 kw.-hr., 7'2c. for the next 
20, 6%c. for the third 20, and 4c. for 
all excess. This schedule was followed 
by a corresponding reduction in the cen- 
tral-station company rates. In 1911 the 
rates were further reduced, so that for 
residence lighting the price for the first 
24 months after meter installation is 7c. 





*See Engineering News, June 17, 1909. 


tSee Engineering News, Dec. 14, 1911. 
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per kw.-hr. up to a load of 60 kw.-hr. 
per month, and 4c. in excess. After 24 
months these figures become 6c. and 4c. 
respectively. For business lighting the 
rate varies from 8c. down to 1'2c., ac- 
cording to the connected load and the 
actual use. For power supply below I 
hp. connected load, the business rates 
apply; for larger motors the rates vary 
from 7c. to 0.6c. The minimum charge 
for residence service is 75c. per month, 
for business service $1 per month, and 
for power supply $1 per hp. per month. 
The street lighting is supplied under an 
allowance from the general city fund of 
$54 per year for 400-watt arc and in- 
candescent lamps, or at about 4c. per 
kw.-hr.; incandescent cluster lighting is 
supplied at $42 per year per 200-watt 
cluster, or at about 6c. per kw.-hr. 
The growth of the service is shown in 
the accompanying table which is com- 
piled and condensed from the very full 
statements printed in the 1911 report. 
In connection with this table, it should 
be stated that interest on the municipal 
light-and-power bonds is raised by a tax 
levy and paid from a special fund known 
as the interest fund. On the annual bud- 
get the interest fund is charged with the 
amount of this interest and against this 
charge on the credit side of the budget 
is entered an item equal to the totai an- 
nual interest on the light-and-power 
bonds, thus making a reduction in the 
total tax levy equal to the total plant- 
bond interest charges. The general fund 
is then reimbursed from the light fund 
(earnings). Any unpaid balance of in- 
terest is shown under the head of lia- 
bilities, being due the general fund. 
Depreciation is based on a schedule of 
the life of the different parts of the 
plant, drawn up by the engineers. The 
same percentage is taken each year from 
the diminished balance and this deprecia- 
tion is charged against the revenues, 
setting up an account called “reserves 


' for depreciation” against this charge. 


Plant maintenance is offset against this 
depreciation taking the same from the 
total depreciation fund. No actual fund 
for depreciation has been created, but 
the amount has been reinvested in ex- 
tensions. The yearly surplus shown has 
also been used in extensions. 


————— liseli teenie ee 


FINANCIAL OPERATIONS OF THE SEATTLE MUNICIPAL ELECTRICITY SUPPLY SYSTEM 


Expense 
Generat- Distri- Fixed 


Revenue 
Business 
Street 


Assets Liabilities 
Deprecia- 
tion Annual 


Fre: buting General Charges‘ Total Residence* Power Lights Total Accounts? Property Reserve* Accounts® Bonds Surplus’ 


1905 $11,601 $9,352 $2,706 $40,688 $64 
5 : : .347 
1906 18,634 28,301 9,669 71,631 128,325 S258 4,917 


$266 - 016 $45,470 $121,657 $734,935 $ 
148 117,300 68,895 


. 35,569 840,000 —$18,.877 
899,620 39,506 158417 840,000 —11.025 


ay © 
wx datoay $8904 19424 81,106 174.707 122.311 9.951 C6531 19H 793" 149,916 1,209,950 79.012 285.002 1,040,000 —S R16. 
" ° 37,174 154,550 291,307 205,643 37,952 74.245 317,840 38,964 1,875,626 115,328 453,872 1,440,000 420,718 


1909 33, 


48,634 201,958 368,928 276,661 102,889 88.846 468.387 268.940 2.143.281 308,391 372,761 1.940.000 499,459 


910 ¥ 
1911 39.146 100,323 81,532 274087 . 495.088 359,004 126.016 113.495 598,515 215,371 2,737,975 503,928 709,918 2,140,000 +103.427 


71,360 117,860 138,190 246.539 573,949 461,361 97,189 168,833 727,383 


1 I 1 
ee aon and bond interest. 


Includes je, Dusinees, residence aval residence and = rates and miscellaneous items. 


* Deprecia: reserve 
Includes = ine oe mevamed in exte 


\ deficit for 1905-6-7. There was a net treat rl in 


i 


of $24, 





403,918 3,210,795 664,797 1,221,279 2,240,000 +4 153,434 


pronerty assets. Not a separate asset here. 
loans from other funds, tax apportionments, accurnulated surplus, ete. 
086 which was applied to the accumulated deficit. 
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Cab Signal and Dispatching Systen 


A combined train-dispatching and sig- 
naling system for electric railways, in 
which cab signals are used and which 
may be supplemented by an automatic 
stop, is now in use on one railway in 
this country and another in Canada. It 
has been in service for about three years 
on the Toronto & York Radial Ry. The 
more recent installation, which was put 
in operation in June, is on the line of 
the Indianapolis & Cincinnati Traction 
Co., and was installed under the direction 
of C. L. Henry, President and General 
Manager. It covers about 18 miles of 
single track (between Indianapolis and 
Shelbyville, Ind.), and includes ten sid- 
ings, which are of the stub or dead-end 
type. The length of blocks (extending 
between sidings) averages two miles. 
Regular trains are run at intervals of 60 
min., and at speeds as high as 60 m.p.h. 
The system is the invention of Paul J. 
Simmen, and is handled by Northey- 
Plummer (Limited), of Indianapolis, Ind., 
and Toronto, Canada. 


DISPATCHING SYSTEM 

The movements of cars or trains are 
governed by orders issued by the dis- 
patcher, but an automatic train record 
at the dispatcher’s table shows a con- 
tinuous record of all the movements on 
the line. This record is made on a travel- 
ing sheet of paper, divided transversely 
for time intervals and longitudinally for 
the several block sections or statioris. A 
new sheet is placed in the machine each 
day. By means of a clockwork train the 
paper is fed across the table, or across a 
frame above the table (as shown in Fig 
1). As it is fed forward the paper 
passes under a frame fitted with perforat- 
ing needles, which move vertically and 
are operated by electricity. Two needles 
are provided for each block, to record 
movemerts:in both directions. For sin- 
gle-track operation, the blocks extend 
usually between passing sidings. 

When a car enters a block the needle 
corresponding to that block commences 
to perforate the traveling sheet of paper, 
and continues to do this until the car 
passes out of the block. This shows 
graphically the position of the car and 
whether it is running according to 
schedule. A time scale of 3 in. to the 

ir is considered sufficient for service 
Up to 30 min. headway, but for heavier 
traffic a scale of 6 in. to the hour is 
recommended. A width of 14 in. will 
suffice for the record sheet for an aver- 
age single-track division 100 miles long, 
the margin affording room for any notes 
by the dispatcher. 

At the dispatcher’s table is a set of 
control switches, each controlling the 
circuit for a particular siding. When the 
switch lever is vertical it causes 2 “stop” 


Signaling systems which give : 


indications in the engine cabs 
(instead of at posts along the 
track) have been tried experi- 
mentally by steam railways here 
and abroad, but we describe 
herewith a system of this kind 
which is in regular service on 
two electric interurban railways, 
and by which the indication in 
the motorman’s cab is continu- 
ous, changing from ‘‘clear’’ to 
‘“‘danger’’ (and the reverse) ac- 
cording to conditions. It is a 
feature of a combined train-dis- 
patching and block-signaling 
system, which is said to be fully 
as effective and economical as 
any automatic signaling system. 
A special auxiliary feature (which 
is not included in the install- 
ation described) is an automatic 
stop which can not only stop a 
car or train which over-runs a 
danger signal but can be applied 
to regulate the speed of trains at 
curves or other points where slow 
speed is required. The signal 
system and automatic-stop ap- 
paratus are of particular inter- 
est at the present time, as the 
necessity of operating electric 
interurban railways under the 
‘protection of the block system is 
being generally recognized, and 
block signals are being adopted 
extensively on such roads. 


signal to be given to a car approaching 
that siding in either direction; when 
moved to the right or left it causes a 
clear signal to be given to cars moving 
in one or the other direction, respectively. 
The connections are so interlocked that 
cars in opposite directions cannot be 
given clear signals for the same, block 
section. At each siding the car is auto- 
matically put in telephone connection 
with the dispatcher, the telephone being 
in the cab (instead of on a post or in a 
cabin) so that the motorman is not re- 
quired to leave his car. 

A typical wiring diagram for both the 
recording and signaling systems is shown 
in Fig. 2, the arrangement being for a 
line with double-end or through sidings 
and four contact rails at each siding. 
These contact rails or “third rails” are 
steel angles or bars, carried on insulating 
supports, and having the ends inclined to 
engage easily with the hinged or tele- 
scopic contact shoes on the car trucks. 


For high speeds the rails are 70 t 
ft. long, those on the Indianapolis 
being .72 ft. long. Ordinarily each 
ing will have four of these contact ra 

a “home” rail opposite each switch ap 
“distant” rail 2000 ft. beyond. With 
stub sidings, as on the Indianapolis line. 
only three contact rails are used: 
“home,” with a “distant” 2000 ft. in « ich 
direction. Normally there is an open 
circuit between the contact rail and ‘the 
track; but when a car shoe engages the 
rail this circuit is closed, and the cr. 
cuit then is through the rail and goes to 
the apparatus in the cab and thence to a 
ground return on the truck and track 
rails. Fig. 3 shows the two “home” con- 
tact rails at one end of a double-end 
siding. 

Referring to Fig. 2, the “home” con- 
tact rails at siding No. 6 are connected 
by wire E to the dispatcher’s office, where 
they are connected to one side of the 
dispatcher’s switch D. From the other 
side of this switch a wire B connects 
through the winding of the main relay C 
to the pole of the storage battery A, the 
other pole of the battery being in turn 
connected to ground at track rails K. 
The instant the contact shoe of a car 
makes contact with a contact rail, a cir- 
cuit is established as follows: from stor- 
age battery A in the dispatcher’s office, 
through wire B, main relay C, dispatch- 
er’s switch D, wire E, third rail F, con- 
tact shoe G, signal relay on cab /, 
ground on truck J, and track rail K, back 
to dispatcher’s battery A. 

The closing of this main circuit ener- 
gizes the main relay C, which in turn 
closes a local circuit through the per- 
forating magnet N as follows: from stor- 
age battery O through wire M, perforat- 
ing magnet N, armature of main relay L, 
to negative side of storage battery 0. 
The perforating magnet N, being ener- 
gized, acts on its armature Q, which 
forces the perforating needle upward, 
thus perforating the dispatcher’s record 
sheet and recording upon it the time and 
place of a train passing siding No. 6. 
The perforating circuits shown provide 


le 


‘only for a single punch upon the record- 


ing sheet when a train is passing a con- 
tact rail. To give continuous perfora- 
tion as long as a train is in the block, a 
polatized relay is used. This is not 
shown on the cut. 


SIGNALING SYSTEM 


No outdoor signals are used, but indi- 
cations are given directly to the motor- 
man by means of lights in the cab. [he 
connections are effected by the interm'!- 
tent “third rails” or contact rails at tc 
sidings, which engage with shoes on ''¢ 
cars. If the rail is electrically enero -/. 
a car passing it (and entering the $' *) 
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will receive a “clear” signal; otherwise, 
a “stop” signal will be displayed. The 
former signal will continue while the car 
is in the block, and the latter will con- 
tinue until it is changed to clear by the 
car passing a contact rail which is ener- 
gized. One or the other signal is always 
displayed, so that the indication is posi- 
tive. Should two cars approach a sid- 
ing from opposite directions (each hav- 
ing a elear signal through its block), 


each car would receive a “stop” signal | | 


when within 2000 ft. of the siding, the 
cars being then 4000 ft. apart. The in- 
dications are given by two small lamps 
(green and red) arranged separately or 
in a box at the right of the motorman, as 
shown in Fig. 4. At one side of the cab 
is the telephone for communication with 
the dispatcher’s office. 

The cab-signal circuit is shown in Fig. 
5. Normally, the shoe G hangs down 
and its arm R is in contact with the stop 
S. When the shoe is raised by the con- 
tact rail F (as shown), the arm is thrown 
back from the stop. On the Indianapolis 
line, however, the stop moves vertically, 
telescoping into a chamber above it. If 
the contact rail is energized, a circuit is 
established through the shoe and the 
wire H to the signal relay J, then to 
earth at J and track K, and thence com- 
pleting the circuit through the dis- 
patcher’s office, as described. With this 
circuit energized, the signal relay / will 
be energized and the front contact of its 
armature T will close the circuit through 
the green or clear-signal lamp as well as 
the other circuit to front stop S. 

As soon as the shoe leaves the contact 
rail, the spring U forces the contact arm 
R against the frontstop S. This closes 
‘a local holding circuit as follows: through 
the shoe G, wire H, \relay I, storage bat- 





ENGINEERING NEWS 


the shoe on the car being lifted by the 
contact rail, the contact arm R separates 
from the front stop S, thus breaking the 
local holding circuit and preventing the 
storage battery W from continuing to 
energize the signal relay /. 


Since the 





Fic. 1. AUTOMATCIALLY RECORDING TIME 
SHEET OF THE SIMMEN DISPATCHING 
AND SIGNALING SYSTEM (INDIAN- 
APOLIS & CINCINNATI TRAC- 

TION Co.) 


energy from the dispatcher’s circuit is 
also absent, the relay J] becomes de-ener- 
gized, its armature T drops, opening both 
front contacts of the clear signal and the 
local holding circuit and closing a circuit 
through the back contact and the red sig- 
nal lamp. As the shoe leaves the con- 
tact rail, the contact RS is closed again; 
but the local holding circuit is now open 
at the front contact of the armature T 
and the danger signal is continued until 


«the car shoe engages a contact rail which 


is energized. 
A bell can be inserted in the danger 


° 


l. Dispatchers Switches = / 
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being a positive indication that the cab 
equipment is in proper operating con- 
dition. 

The dispatcher’s control of the signals 
may be explained from Fig. 2. As stated 
before, when a contact rail is energized, 
a clear signal is displayed in the car: 
when it is de-energized, a danger signal 
is displayed. Since the dispatcher’s 
switch D, controlling the signals at sid- 
ing No. 6, is closed, it is evident that the 
contact rails at this siding are energized, 
and therefore set for a clear signal. To 
display a danger or stop signal at the 
siding, the dispatcher simply opens 
switch D, thus depriving the contact rails 
of electrical energy from the storage bat- 
tery A. 

Interlocking arrangements on the dis- 
patcher’s switchboard prevent the dis- 
patcher from giving a clear signal to a 
train entering a block until the signal at 
the opposite end of the block (for an 
epposing train) is set to indicate danger. 
Telephone communication is established 
over the same circuit as is used for sig- 
naling, the telephone apparatus being 
placed in shunt with the circuit and pro- 
vided with condensers. 


AUTOMATIC STOP 


The device for automatically stopping 
a car which is entering a block in spite 
of a danger signal has not been 
applied either at Toronto (except ex- 
perimentally) or at Indianapolis, but it 
forms a part of the complete system. The 
apparatus is intended to be condensed 
into the size and form of an ordinary 
speedometer for automobiles, and its 
control is based upon the cab-signal sys- 
tem described above. On a road equipped 
with this signal the dutomatic stop may 
be added without any alterations in the 
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Fic. 2. WirtNG DIAGRAM FoR RECORDING AND SIGNALING APPARATUS 


(Sidings Nos. 1, 2, 4 and 6 (wit 


h energized circuits) are set for clear signal. 


sized circuits) are set for danger signal. 


At siding No. 6 a train is passi 


‘ n 
record on the train sheet in the dispatchers office.) 


tery W, front contact of armature T to 
the front stop $ and the shoe G. In. this 
manner the clear signal is continued 
‘hroughout the entire block entered. 
When a car passes a de-energized rail, 
1 danger signal is displayed as follows: 


circuit, so that both visible and audible 
-danger signals will. be given. This is 
shown in Fig. 5. The bell gives one tap 
each time a contact rail is passed, thus 
calling the attention of the motorman to 
a possible change of signals, as well as 


Sidings Nos. 3 and 5 (with non-ener- 


an energized contact rail, receiving a clear signal and at the same time making a 


existing apparatus and with no greater 
cost than if it had been installed in the 
first place. 

The operation of the stop is as fol- 
lows: Whenever an engineman or motor- 
man receives a danger signal at a “dis- 
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tant” contact rail (as described above), 
the automatic-stop apparatus is set in 
motion, but this does not at once apply 
the air brakes. Should the car at any 


Fic. 3. ConTACT RAILS FOR HOME SIGNALS 
(Giving Signal Indications in the Cab) 


point between the “distant” and the 
“home” contact rails proceed at a greater 
speed than is permissible for a proper 
stop, a valve in the train pipe is opened 
automatically and the air brakes are ap- 
plied, thus bringing the train automati- 
cally under control. The moment that 
the actual speed of the train has become 
less than the proper specified speed, the 
air valve is closed automatically and full 
control over the brakes is thus restored to 
the motorman. 

Another feature of this stop is that a 
car may proceed past a “home” signal 


SIGNALS IN MOTORMAN’S CAB; INDIAN- 
APOLIS & CINCINNATI TRACTION Co: 


(The two signal lamps illuminate the 
disks on the window post.) 


at danger and enter a new block, but 
under these conditions the motorman is 
compelled to keep within a predetermined 
speed under control throughout the entire 
block. He cannot resume _ unlimited 
speed until after passing a contact rail at 
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which he receives a clear signal. Ex- 
ceeding the speed limit in a block entered 
with a “danger” signal would result in 
the automatic application of the brakes. 

- A motorman approaching a curve, or 
about to pass over a stretch of track 
where a slow order is in force, may be 
compelled to reduce the speed to that 
suitable for the particular point; other- 
wise, the air brakes will be applied auto- 
matically. The only thing necessary to 
provide for such variable speed reduc- 
tions is to erect a dead rail at a suitable 
distance from the curve. This sets the 
automatic stop in motion, and at the 
proper distance the shoe passes over a 
live rail, which again restores the auto- 
matic-stop apparatus to its normal posi- 
tion. The proper speed reduction for any 
point or curve would depend solely upon 
the distance between the dead and live 
rails mentioned. Further, the apparatus 


Fic. 5. DIAGRAM OF CIRCUIT FOR SIGNALS 
IN CAB OF ELECTRIC CAR 


can be so arranged that a car or engige 
traveling backward must travel within a 
predetermined speed limit, and where a 
limit is imposed provision can be made 
for applying the air brakes automatically 
if such speed is exceeded. 

The broad features provided for in this 
stop are that the proper control of the 
speed is left entirely with the motorman 
(or engineman) so long as he does his 
duty; but when he fails to do this, the 
air brakes are applied automatically. 
The moment the speed of the train is 
again within proper limits, the control of 
the brakes is restored automatically to 
the motorman, whose only control over 
the stop apparatus is to run his train at 
a proper speed. 


A Bureau of Farm Power in the Depart- 
ment of Agriculture is proposed in a bill 
introduced in the United States House of 
Representatives by Congressman Henry 
T. Rainey of Illinois. The bill provides 
for ‘a chief of the bureau appointed by 
the President, at a salary of $6000 per 
annum. It would be the duty of the bu- 
reau to investigate and report upon all 
matters pertaining to methods of fur- 
nishing power on farms, and all labor 


saving machinery adapted to use on 
farms. 
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The Need of a Compre 
Test for Concrete 
By CLoyp M. CHAPMAN* 


The materials used in engineerin 
usually tested to determine the deo, 
which they possess the qualities 
especially fit them for the purp. 
which they are to be put. Stee! 
used in tension is tested in te, 
Building stone and brick and | 
which are to be used in compressi: 
tested in compression. They are s 
tested in tension because they ar 
used in tension as a rule, although th 
derside of a flat-stone lintel is often in 
tension. Other materials are tested fo; 
the qualities which they must possess ; 
render. proper service in the finis 
structure or product. 

The testing of portland cement 
nearly as old as the industry itself. The 
early tests were very crude and con. 
sisted chiefly in seeing if the cement 
would set up at all. The tests now com- 
monly applied are designed to determine 
several of its important qualities. 
cal analysis shows whether it is a tru 
portland; that is, whether the componen 
elements are present in the proper pro- 


t 
portion to constitute a cement of the de 


sired qualities and to detect the presence 
of adulterants and detrimental com- 
pounds such, for instance, as an exces- 
sive percentage of sulphates. The sound- 
ness, or boiling test, shows whether the 
component elements are so combined with 
each other that the cement remains of 
constant volume after setting and does 
not swell or warp or crack. The specific 
gravity indicates chiefly the presence of 
adulterants. The sifting or fineness test 
shows what proportion of the cement is 
sufficiently subdivided to allow the parti- 
cles to combine chemically with the water, 
and so crystallize and harden. 

The setting-tim: test shows whether 
there will be time to make up the con- 
crete or mortar on the job and get it into 
place before it has hardened, and whether 
it will then attain a proper hardness in a 
reasonable time thereafter. 

The tensile-strength test of the neat 
cement at one, seven and 28 days shows 
the cohesion or chemical bond of the par- 
ticles of cement with each other, and the 
rate at which this bond increases wit! 
age. Tensile-strength test of mo! 
made with one part of cement to tirce 
parts of sand shows the adhesion of t!cse 
two: materials and the bonding power 
possessed by the cement in the mixture. 

These tests as they are usually app cd 
to cement and to mixtures of ceme: d 
sand are all valuable and interesting ©" 
indicate qualities in a cement or " r 
which it is desirable to know, bu! at 
do they tell of the one quality » © 
must be possessed by. cement or \ it 


is 


*Engineer-in-Charge, Westi 
Chutes. Kerr & Co., New York ‘ 
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TABLE SHOWING RELATION OF COMPRESSIVE TO TENSILE STRENGTH OF CONCRETE 


Hand Made Specimens 


Machine Made Specimens 


28-day test 6-months test 28-day test 6-months test 
Ratio Ratio Ratio Ratio 
Comp Comp Comp Comp 
rtions to to to to 
M Cement to Kind of Ten- Ten- Ten- Ten- Ten- Ten-Ten- = Ten- 
No Sand Sand sion Com. sion sion Com. sion sion Com. sion sion Com. sion 
. 3 3 es 4 f 8 8 RR BR BM OL 
Cow 
1-3 Uaker't bo. 254 2084 8.2 238 3113 13.1 441 3530 8.0 475 5054 10.6 
> 1-8-(5db. time) Inder}in. 255 1469 5.8 226 2663 11.8 390 4031 10.2 380 6040 15.9 
> 1-3 (15Ib. lime) Under}in. 232 1990 8.6 218 2860 13.1 351 3000 8.5 315 4900 15 6 
4 1-4 Under } in. 196 1296 6.6 206 2280 11.1 353 3122 8.8 405 4520 11.1 
5 1-4 (15-Ib. lime) Under } in. 180 1343 7.5 172 2460 14.3 337 2487 7.4 325 5013 15.4 
6 1-4 (25-Ib. lime) Under fin. . 175 1528 8.7 ... 3550 .... 355 3205 9.0 338 5610 16.5 
" , Cow Bw 
: 1-3 Inder ey te. «293 1695 5:8 205 3190 10.8 377 4780 12.7 445 8380 18.8 
8 14 Under ye in. 228 1008 4.4 252 2537 10.1 266 2573 9.7 365 4720 12.9 
9 1-3 Std. Ottawa 290 2406 8.3 352 4210 12.0 661 2936 4.5 5300 
10 14 Std. Ottawa 222 1770 8.0 258 3230 12.5 601 3459 5.8 ... 4800 
il 1-5 Std. Ottawa 148 1740 11.7 219 2840 13.0 540 2949 5.5 5030... 
12 1-3 Fine Beach Sand 94 1123 12.0 234 2590 11.1 234 2547 10.9 300 4650 15.5 
13 1-4 Fine Beach Sand 93 663 7.1 134 2230 16.6 232 2171 9.3 230 4030 17.5 
4 1-5 Fine Beach Sand 89 756 8.5 126 2380 18.9 179 1270 7.1 210 2405 11.4 
\ 1-4 (25-Ib. lime) Fine Beach Sand 124 1064 8.6 140 2260 16.1 215 2571 12.0 218 3760 17.2 
1b 1-7 Fine Beach Sand 40 362 9.5 61 1460 24 101 709 7.0 139 2100 15.1 
17 1-9 Fine Beach Sand 26 99 3.8 ... 1420... 92 811 8.8 131 2150 16.5 


Note:—Blanks indicate that there were no specimens left for 6 month breaks. 


mortar or concrete which is to be used in 
construction work ? 

Nearly all cement-is used in compres- 
sion and compressive strength is the one 
most important quality,that it is called 
upon to possess. What information does 
one gather as to the compressive strength 
of a cement or of the mortar or concrete 
which may be made from it by making a 
chemical analysis or by determining its 
specific gravity or fineness or soundness 
or setting time? Even if its tensile 
strength is carefully determined, what do 
we then know of its compressive 
strength ? 

It is often stated that there is a very 
constant ratio between the compressive 
strength and the tensile strength of a 
cement or mortar and therefore if the 
tensile strength is determined the com- 
pressive strength may be computed with 
reasonable accuracy. This constant 
ratio is said to range from eight to ten, 
with an average of about nine. This 
would indicate that a 1:3 mortar having 
a tensile strength of 300) Ib. per s¢.in. 
would require about 2700 Ib. per sq.in. 
to crush it. There is no doubt that this 
ratio is very often approximately cor- 
rect and many tests have been made 
which corroborate this statement, but that 
cement mortar and concrete can be made 
which has twice this ratio between its 
two kinds of strength is also true and 
capable of demonstration. In some cases 
the compressive strength may be as low 
as four times the tensile strength, while 


in others the ratio may reach 18 or even 
more. 


As “an illustration of the variable 


nature of this ratio, there is presented 
herewith a table showing the average re- 
sults of a series of tests recently 
made in the laboratory of Westinghouse 
Church Kerr & Co. with one brand of 
‘ement and several grades of sand. 
There were many different mixtures used, 
‘anging from one cement and three sand 
to one cement and nine sand. In somie 
cases lime in the form of hydrated oxide 
was added to the mixture in the propor- 


tion of 15 or 25 lb. of hydrate per 100 
lb. of cement. The cement used in all 
the tests was a well known brand im- 
ported from Germany. 

The sand used was of several quali- 
ties. Cow Bay sand screened through a 
\-in. square-mesh screen was used in 
some of the mixtures. The same sand 
with some of the coarser particles re- 
moved by screening through a Ys-in. 
square-mesh screen was also used. Some 
tests were also made with standard 
Ottawa sand. Another series was made 
with a very fine beach sand obtained 
from the north shore of Long Island 
near Whitestone Landing. 

The specimens tested were in the form 
of standard briquettes having a cross- 
section of 1 sq.in. at the breaking point 
for the tensile test and 2-in. cubes for the 
compression test. Two methods were 
used in making the mortar. In one series 
the mortar was mixed by hand and ap- 
plied by hand with a trowel. In the other 
series the mortar was applied by means 
of a machine. In both cases the product 
represented a quality such as should be 
obtained under fair conditions in the 
field under the two methods. 

The accompanying table shows in Col- 
umn 1 the number of the mix as re- 
corded in the records of the test. In Col- 
umn 2 is shown the proportion of cement 
to sand and in the cases of mixes Nos. 
2, 3, 5, 6 and 15 there is shown the 
amount of hydrated lime added per 100 
Ib. of cement. In Column 3 is given the 
kind of sand used in each mixture. Col- 
umns 4 to 9 inclusive relate to the hand- 
made mortar; the first three of them re- 
lating to the 28-day test and the last 
three to the 6-months’ tests. Column 4 


‘gives the tensile strength in pounds per 


square inch of standard shaped bri- 
quettes. Column 5 shows the compres- 
sive strength in pounds per square inch 
of the same kind of mortar in 2-in. cubes. 
Column 6 gives the ratio to the nearest 


tenth of a unit, that the compressive 
strength bears to the tensile strength at 
the age of 28 days. It may be noted 
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right here that the ratios in this column 
vary from 4.4 to 12. Columns 7, 8 and 
9 give the same data for the 6-months’ 
tension and compression tests that Col- 
umns 4, 5 and 6 give for the 28-day test. 
The ratios in Column 9 vary from 10.1 
to 24. Columns 10 to 15 inclusive show 
the results jbtained with machine-made 
mortar, the first three columns relating to 
the 28-day (st and the last three to the 
6-months’ tests. The ratios in Column 
12 average gros the same as, or very 
little higher! than, those in Column 6. 
The averagé of Column 6 is 7.8, while 
that of Column 12 is 8.5. Column 15 
gives ratios which compare on the aver- 
age with those given in Column Q,- but 
afe somewhat higher as in the case of 
Column 12 compared with Column 6. 
The average of the ratios in Column 15 
is 15, while that of Column 9 is 13.3, 
omitting the three tests of standard sand, 
which do not enter into the average of 
Column 15 for the reason that no 
6-months’ tension tests were made of 
mixes containing standard sand. The 
variation in the ratios of Columns 12 and 
15 is almost as striking as in Columns 
6 and 9. 

The feature ‘it is desired to emphasize 
by this table is that the relation of com- 
pressive strength in tensile is not a suffi- 
ciently constant quantity to make it re-: 
liable as a guide in judging of the com- 
pressive strength of a mixture of cement 
and sand when only the tensile strength 
is determined. 

In the table given, the lowest ratio of 
compressive to tensile strength is 4.4 in 
the case of the 28-day tests of hand- 
made mortar of mix No. 8. From this 
low figure they range up to 24 in case of 
the 6-months’ tests of mix No. 16, and 
they would have gone higher in the case 
of the 6-months’ tests of mix No. 17, 
were it not for the fact that the bri- 
quettes of this mix fell to pieces before 
being tested. 

It is not presumed that this series of 
tests shows any greater or any less varia- 
tion than would be obtained in a regular 
practice of a contractor or general user 
of cement. If this is so, how can the 
practice of testing in tension only be 
continued by, those who desire to know 
the essential qualities of the materials 
which enter into their structures ? 

It is time that users of cement mix- 
tures realized the importance of testing 
their products for the qualities which 
they must possess in order to properly 
fulfill their functions in the completed 
structures. 


Government Engineering Work in 
South Africa, recently authorized, in- 
cludes totais of some $31,060,000, itemized 
as follows: Old railways, $10,000,000; 
new railways, $10,800,000; railway roll- 
ing stock, $2,250,000; harbors, $1,825,000; 
buildings, $3,143,000; telegraphs, $1,850,- 
000; irrigation, $1,192,000. 
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Measuring and Recording 
Devices for Irrigation 
Systems* 

By W. G. STEWARD+ 


CurRRENT METERS—The Gurley current 
meter.No. 621 is generally used by the 
Reclamation Service and the Geological 


7 
/ 


Gage Marked in Cement,representing Gage Height m Tenths 


Any Convenient Width 
FI6.2 


AND 2. STEWARD WATER GAGES, 
Boise PROJECT 


Fics. 


Survey for the measurement of canals 
and rivers. This meter is arranged to 
indicate through a telephone receiver 
every fifth revolution of the wheel. An 
extra recording attachment can be ob- 
tained by which each revolution will be 
recorded if desired. This meter is 
adapted to all kinds of stream measure- 
ment, from the largest rivers to srnall 
laterals, wherever there is enough current 
to turn the wheel. 

CANAL GAGES—The necessity of accu- 
rate gage readings in connection with 
canal measurements led to the designing 
of the type of gage now generally used 
on the Boise project. It is one which 
enables the gage reader to read directly 
to fiftieths of a foot. The design is 
adaptable to a vertical or an inclined 
position. (See Figs. 1 and 2.) It can 
be cut in wood or marked in the soft 
cement on the side of a rating flume 
or cement-lined canal. Several of these 
gages have been marked in cement 
on various canals in the Valley and are 
giving entire satisfaction. They are 
durable, easily read, and accurate. The 
gage can be any desired width, it being 
‘only required that the vertical lines be 
parallel and equidistant from each other 
and that the inclined cross lines be 
equally spaced. The marking on a board 
gage consists of saw cuts or channels 
about % in. wide and '¢ in. deep. The 
figures are cut with a carving tool. Mark- 
ings thus made will last as long as the 
board lasts. When the gage is made in 

*A paper read before the Boise Con- 
ference of Operating Engineers for Irri- 


gation Canal Systems Located in Idaho, 
regon and Washington, November, 1911. 


fAssistant Engineer, U. S. Reclamation 
Service, Boise, Idaho. 
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cement the lines and figures are cut or 
stamped into the cement when it is parti- 
ally set. 

Weir Gaces—Two new types of weir 
gages have been designed for use on the 
Tieton Unit of the Yakima project, copies 
of the drawings of which are shown by 
Figs. 3 and 4. These gages will probably 
give good satisfaction. 

Automatic GaGces—There are many 
makes of automatic gages which are more 
or less in use in the United States. The 
following are some of them: 

Frieze gage, manufactured in Baltimore. 

Leitz gage, manufactured in San Fran- 
cisco. 

Lallie gage, manufactured in Denver. 

Barrett & Lawrence gage, manufac- 
tured in Philadelphia. 

Gurley gage, manufactured in Troy, 
N. Y. 

The first four of these consist of a 
combination of clock- and float-driven 
mechanism and the record consists of a 
line drawn across a sheet of paper which 
is laid off in days and hours in one direc- 
tion and gage height in the other. The 
records are taken for from seven days to 
one month continuous duration. 

The Gurley gage is a combination of 
a clock-driven mechanism, an electric 
winding device, a set of type wheels 
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Fics. 3 AND 4. Weir GAGES, DESIGNED FOR 
TiETON UNIT, YAKIMA Project; C. H. 
SWIGART, SUPERVISING ENGINEER 


(Specifications for Fig. 3: Gages are to 
be made of No. 18 sheet cteel, 3% in wide, 
with two lines of \%-in. holes spaced a 
proximately 6 in. ec. to c., and are to be 
covered with six coats of waterproof 
enamel of the pattern shown. Gradua- 
tions are to be “sharp” and accurate, 
each to be 0.02 ft. The finish and dura- 
bility of these gages shall be guaranteed 
to be equal to the best commercial qual- 
ity of similar enamel work used for 
street signs and display purposes. 

Specifications for Fig. 4: Gage mark- 
ings must be sharp and accurately made 
to dimensions and spacing shown on the 
drawings. Letters and numerals should 
be of the approximate style and dimen- 
sions shown. Material used may be 
enameled iron with black markings on 
a white background, or may be cast 
aluminum’ with maratone depressed 
about 4 in. and painted black, and face 
of gage polished.) 
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moved by the clock and float and 
weight-operated printing arm or hamm 
which prints the indicated time and ga 
height on an intermittent moving st: 
of paper at certain periods of time. T 
gage will run for three months or; 
year without attention, if Properly 
Stalled. 
An inexpensive and effective a;); 


Fic. 5. AUTOMATIC GAGE UsED oN Boist 
PROJECT, IDAHO; F. E. Weymoutu, 
SUPERVISING ENGINEER; F. A. 
HANNA, Project ENGINEER 


matic gage can be constructed by any 
one having a few tools and a little me- 
chanical ability. This gage, Fig. 5, con- 
sists of a box provided with a door and a 
shelf. On the shelf over a hole is 
mounted a small cylindrical clock placed 
on its back. The minute hand of the 
clock is removed and the point of the 
hour hand is turned at right angles to the 
face of the clock. Over this clock, with 
its center over the end of the clock 
shaft, is mounted the cylinder or drum 
and the bent point of the hour hand is 
inserted into a small hole in the end of 
the drum. The upper end of the drum 
is held in place by a setscrew. This drum 
is made of two circular pieces of wood 


of any desired dimensions on which is 


mounted a roli of pasteboard or tin 
Passing through the box parallel with 
the axis of the drum is a float rod to 
which is attached by means of a screw 
eye a pencil holder. To the lower end 
of this rod is attached a wood float. This 
float is held from turning by means of 
wire pins that may be passed through 
holes in the float and stuck into the 
ground. The float rod should be con- 
siderably longer than the box so as to 
allow for depth of stilling box and move- 
ment of float. 

In the operation, the gage is placed on 
a board over a well or stilling box at one 
side of the weir pool. The water in the 
pool is admitted to the well or box hy 4 
small pipe or hole in the side of the Dox. 
The pencil holder is placed on the gaze 
rod so it will record the indicated gaze 
height of the water over the crest of the 
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weir. The record paper on the drum is 
marked horizontally in hours and verti- 
cally in feet and inches, or in feet and 


tenths. It is better to have no numbers 
Upper Bench 
+ 





indicating inches or tenths on the paper 
till the gage is set and then number the 
lines as desired, as this will give greater 
range of gage movement for a given 
length of cylinder and record paper. This 
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gage can be built for $4 or $5, and with 
intelligent use gives good results. The 
drum revolves twice a day and a record 


sheet can be used two or more days. 


AUTOMATIC REGISTERS—At the present, 
the Service is experimenting on two auto- 
matic registering or integrating devices 


‘for the measurement of water in canals. 


The one known as the Hill meter, which 
is a modification of the Grant and Mitchel 
patents; the other is the Hanna meter. 
The Hill meter, Fig. 6, consists of a 
box or heading constructed so as to form 
an inverted siphon, in the discharge end 
of which is suspended a movable shaft on 
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Fic. 8 SUBMERGED ORIFICE AND GAGE FOR OBTAINING HEADS, MARYSVILLE PROJECT, 
MaryYSVILLE, IDAHO 
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Fic. 7. HANNA METER, BoIse PROJECT, 


IDAHO 


which is mounted a head with wings or 
flukes. To the upper end of the shaft is 
connected a device which registers the 
revolutions of the head which is turned 
by the water as it passes through the 
box. As the rating of this type of meter 
head is a straight line, the recording de- 
vice is so arranged that the result is inte- 
grated and given in the recorder in acre- 
feet or some known factor thereof. This 
meter within the range of its capacity 
will give reliable results. The cost of 
its installation should not be great. It 
is adapted to certain sized laterals having 
a comparatively steady flow and as there 
are four sizes of meter made they cover 
most conditions. 

The Hanna meter, Fig. 7, consists of a 
clock, a spherical planimeter attachment 
and a float-driven cam. The cam is made 
to correspond to a discharge cuive of a 
weir, a heading or a stream rating. The 
clock drives a section of a sphere which 
in turn drives a cylindrical drum mounted 
on a shaft. This shaft drives a record- 
ing device. The cam is moved by the 
float and float wheel and in turn moves 
the arm of the cylinder so as to make the 
point of contact between the cylinder and 
the sphere such that the integrated record 
will correspond to the weir discharge dur- 
ing the period of its operation. The 
record will be read in acre-feet or some 
known factor thereof. This meter is ap- 
plicable to the recording of any discharge 
where there can be made a discharge 
curve. It can be used on weirs, sub- 
merged or open orifices, rating flumes, 
or open channels. 

SUBMERGED OriFice—In ditches where 
there is not enough fall to make a good 
weir measurement, the submerged orifice 
has been used with good results on the 
Marysville project. Fig. 8 shows the de- 
tails of the construction of the measuring 
box and a special slide gage used. 

To get the discharge, the runner on the 
body of the gage is set at zero. The point 
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of the gage is placed on the upper 
bench and the slide is run down until it 
touches the water surface in the stilling 
box. The nthe point on the runner is 
placed on the lower bench and the body 
of the gage is pushed down until the 
slide touches the water surface. The 
water pressure is then read on the left- 
hand side of the slot in the runner and 
the discharge is read in column which 
corresponds to the size of the orifice. 
For small heads this measurement must 
be made very accurately. 

THE TWIN FALLS MEASURING GATE— 
This gate is patented by W. A. Buis; A. 
M. McPherson, Boise, Idaho, is general 
agent. The device is used on the Twin 





Fic. 9. Twin FALLS MEASURING GATE, 
TWIN FALLS, IDAHO 


Falls project with considerable. success. 
(See Fig. 9.) It consists of a heading 
with an upper and lower gate. The 
upper gate is used to regulate the flow. 
The lower gate is used to regulate the 
d'scharge opening and to indicate the 
discharge. On this gate are four col- 
umns headed 25, 50, 75 and 100, respec- 
tively, which numbers indicate the size 
of the gate opening at which the gate 
may be set. In the columns below are 
marks, and on these marks are given the 
discharge in inches through the gate 
opening when the water surface stands 
at the indicated mark. The water below 
must have a free get-away. Where there 
is backwater, flashboards must be placed 
under the lower gate raising the opening 
until there is free flow of the water. The 
gate mav be made in any width and for 
any desired height of opening. 


Condemnation of Property for Streets 
—<Authority conferred upon a municipal- 
ity to exercise the power of eminent 
domain to take private property for the 
purpose of laying out streets has been 
held, by a recent Illinois court decision, 
not to include by implication the author- 
ity to condemn land owned by a county 
and used for a poor farm. Another re- 
cent decision in the same state holds 
that the charter authority to widen 
streets does not empower a municipal 
eorporation to condemn for such pur- 
pose property already devoted to public 
use, such as for a public library. 
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A Method of Contract Pay- 
ments Based on Cost 


By GeorceE I. BATTELLE* 


The method of payment for heavy 
grading, as in railway work, where clas- 
sification is the basis of settlement, has 
long been recognized as a makeshift and 
merely an attempt to base payment upon 
cost. This method results in more or 
less friction on almost all contracts, for 
there are generally some strata in a sec- 
tion of grading which, strictly speaking, 
may be classified under the specifications 
as belonging to a formation which calls 
for a less payment than the actual cost 
of doing the work, with the result that 
the contractor justly feels that equity has 
not been done him in the matter. This 
condition obtains more generally than its 
reverse, wherein the work is thrown into 
a higher classification than that war- 
ranted by its cost and the contractor 
takes an excessive profit. 

In some cases recourse is had to force- 
account as a means to obviate the above 
difficulties, but this means is usually un- 
dertaken on minor work, or if of any size, 
with a contractor in whom the engineer 
has confidence. Force-account work, 


. however, lends itself too readily to the 


undue benefit of the contractor and is not 
generally resorted to except on small 
work coming up in connection with a 
large contract. Force-account work is 
merely cost plus a certain percentage. 
Another method of contracting is cost 
plus a fixed sum. This has not been 
used in railroad work, but is merely men- 
tioned as an attempt to make the inter- 
ests of the two parties to the contract as 
nearly identical as possible when re- 
ferred to the cost standard. 

General usage, therefore, prescribes for 
railroad work a contract which is based 
on cost under the guise of geological 
segregation with numerous tests and con- 
ditions to be met as the determining fac- 
tors in doubtful cases of classification. 
The interval wherein honest differences 
may wander is generally of “a larger 
scope than should be allowed, but under 
the classification idea can not be escaped 
from. 

In what follows will be presented a 
method that is definitely based upon the 
actual cost of doing the work with nearly 
all incentive to pile up the cost removed. 
Under this method it is to the interest of 
the contractor to keep the cost as low as 
possible, for the lower his cost the 
greater his percentage of profit and at 
the same time the less is the total amount 
he is paid, thus reaching ends desired by 
both parties to the contract. 

There are two variations in the use of 
the method, the first of which is pri- 
marily adapted to railway work, while the 
second is applicable in all branches of 
construction. 


 * Assistant Engineer, City of Francisco, 
Calif. 
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First APPLICATION 


The first method would apply to a ra 
way-grading contract of considerable e. 
tent wherein there are various gradu. 
tions of strata differing in cost of han: 
ling. The procedure is as follows: 

(1) Estimate as closely as possible ti: 
average unit cost of handling the majo 
portion of the material. 

(2) Establish an upper and a lowe 
figure of which the average estimated i: 
(1) is the mean with the upper figure 
twice as great as the lower; ie., the 
upper figure is ‘/; the average in (1) 
and the lower figure */; that average. 

(3) For each section of the work the 
contractor is to get a unit price equal to 
the actual unit cost of that section plus 
one-half the difference between that cost 
and the upper figure established in (2): 
provided 

(4) That the profits be not less than 
a certain minimum percentage or more 
than a certain maximum percentage 
established beforehand. 

Should the bulk of the material be 
estimated to cost less than the remainder. 
the price schédule would be made an 
ascending one and a descending one if 
the reverse was the case. A table ‘can 
then be easily prepared showing pay- 
ments of increased percentage profits 
with decrease of cost below the estimated 
cost and decreased profits with increased 
cost. 

For illustration, suppose the estimated 
cost of doing the bulk of the work under 
a certain grading contract to be 15c. per 
cu.yd. with the remainder of the work 
costing more. It is decided to allow a 
minimum profit of 10% and a maximum 
profit of 40%. The price schedule under 
these conditions would be an ascendiny 
one of 10c., 20c., 40c., 80c., $1.60, and 
Table I shows the unit price to be paid, 
with its attendant profit, when the actual 
cost has been determined. 

Thus if the actual cost is the same as 
estimated, i.e., 15c., the pay price would 
be 17'4c., showing a profit of 1624%; but 
if the actual cost be cut down to 13c., the 
contractor would be paid 16%4c., but his 
profit would be 27%. On the other hand, 
if the actual. cost. amounted to 17c., the 
payment of 18.7c. would give him only a 
10% profit, which profit would continue 
until the actual cost ran up to 22%c., 
when his profit would be 40% on that 
cost. 

Under this method all variations in 
cost of handling the same geological for- 
mation under the different conditions in 
which it might be found or of uncovering 
and moving a formation not contemplated 
under the classification of the contract, 
would automatically bring its own pay- 
ment and obviate all discussion with the 
engineer as to the justness of a higher 
classification, and the skill used by the 
contractor in meeting the different con- 
ditions would determine the size of his 
profit. ; 
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TABLE I. PRICE SCHEDULE 10c., 20c., 40c., 80c., $1.60. MIN. PROFIT 10°) MAX. PROFIT 40° 


Cost e. Deduction hed Profit c. Profit 


from next e 
price* , 
10 ase 11.000 1.000 10 
10} naen a 11.550 1.05 10 
11 cei 12.100 1.10 10 
11} 4.250 15.7530 4.250 36.96 
12 4.000 16.000 4.000 33.33 
12} 3.750 16.250 3.750 30.00 
13 3.500 16.500 3.500 26.92 
13} 3.250 16.750 3.250 24.07 
“4 3.000 17.000 3.000 21.44 
144 2.750 17.250 2.750 19.00 
15 2.500 17.500 2.500 16.67 
15} 2.250 17.750 2.250 14.52 
16 2.000 18.000 2.000 12.50 
16) 1.750 18.250 1.750 10.60 
17 1.300 18.700 1.700 10 
174 0.750 19.250 1.750 10 
18 0.200 19.800 1.800 10 
18} 20.350 1.850 10 
19 me 20.900 1.900 10 
19} ‘2% 21.450 1.950 10 


Cost ec. Deduct* Pay ce. Profit Profit 
e. e % 
20 . 22.000 2.00 10 
21 ea 23.10 2.10 10 
22 , 24.20 2.20 10 
23 8.50 31.50 8.50 36.96 
24 8.00 32.00 8.00 33.33 
25 7.30 32.50 7.30 30.00 
26 7.00 33.00 7.00 26.92 
27 6.50 33.50 6.50 24.07 
28 6.00 34.00 6.00 21.44 
29 5.50 34.50 5.50 19 00 
30 5.00 35.00 5.00 16.67 
31 4.530 35.50 4.50 14.52 
32 4.00 36.00 4.00 12.50 
33 3.50 36.50 3.50 10.60 
3 2.60 37.40 3.40 10 
35 1.530 38.50 3.50 10 
36 0.40 39.60 3.60 10 
37 ase'e 40.70 3.70 10 
38 41.80 3.80 10 
39 42.90 3.90 10 


*Equals one-half difference between cost and next highest price. 


eee 


TABLE II. 


Suppose the price bid as the actual cost to be 12c. and the min. and max. profits 5% and 30%; 16c. would 
chen BO ‘eure to which the following table is built to fulfill the conditions. 


Coat. cst seedy Cane 8 84 9 9} 10 1043 11 114 12 12} 13 
Par |. 5.x. gegen ada 10.4 11.05 11.70 12.35 13 13.25 13.50° 13.75 14 14.25 14.5 
Profit.....-....2++++e-+e- 9% BW% 3% W% WHR W% 23% 19.6% 16.67% 14% 10.46 
Cott . stats ania 134 14 e 15 15 16 

Pag iceincdcitindanmaees 14.75 15 15.225 15.75 16.275 16.800 

ProQitesscccls 335 vassal eee Oe 5% 5% 5% o% 


i ———— 


The jumps in the table between 11 and 
11%c., 22 and 23c., and 44 and 46c. 
correspond to, though they are not so 
great as, the variations of price under 
the usual classification contracts. It is 
near these points that the only incentive 
to increase cost exists and where the 
engineer in charge of the work would 
have to carefully watch the cost account 
of the contractor and be sure that he was 
neither lying down on him or trying to 
slip in outside costs in order to slightly 
raise his cost to that allowing the higher 
percentage. With a carefully estimated 
cost to which the price schedule is ad- 
justed this contingency is quite remote. 

In the measurement of volume to de- 
termine cost, individual cuts could be 
taken by themselves should the same 
method be taken of working them 
throughout, instead of measuring the vol- 
ume of the different strata. Total yard- 
age of a cut into total cost of removing 
it would point out its own payment and 
be an easier solution of the price to be 
paid than long bickering between engi- 
neer and contractor with a probable law- 
suit showing on the horizon over differ- 
ence in judgment as to the proper classi- 
fication to be allowed for some certain 
yardage. 

The variation of this cost method of 
Payment referring to a single cost sched- 
ule where each figure therein is double 
its predecessor is applicable to any piece 
of large work composed of varying 
units, since in the railway grading 
for which it is written the cost of doing a 
unit portion widely varies by reason of 
uncontrollable conditions and may be any- 


thing between two extreme minimum and 
maximum prices.’ 


SECOND APPLICATION 


The price schedule under this varia- 
‘on is determined as under the first and 


" ipplicable to all forms of construction, 
ell as railway work. 


Using railway work for an example, 
instead of asking for a bid for which the 
contractor is willing to remove certain 
kinds of material, a bid is sought upon 
the estimated cost of doing the work by 
different methods, i.e., by scrapers, by 
wheelers, by steam shovel and wagon, by 
steam shovel and cars, or by whatever 
method the contractor is equipped for 
and the situation is favorable to. The 
difference between the two applications 
lies in the fact that in the first the bid is 
based upon a rather hazy estimate of the 
different priced yardages to be handled 
which is often very misleading. In the 
second case the method of handling a 
closely known yardage is the basis of 
the bid, with each party sharing in the 
decreased cost if the estimated cost is 
found to be too large. 

Corresponding to the figure bid for 
each of the different methods proposed 
for handling, a table of ._payments could 
be made by referring the actual cost of 
any certain yardage to a figure one-third 
larger than the bid and dividing this dif- 
ference between both parties to the 
contract up to the points where the 
minimum and maximum percentage 
were reached, beyond which points 
their respective percentages would obtain 
on the actual cost of doing the work. 
This may be illustrated in Table II. 

The second variation -is merely a 
special case of the first. In the first, one 
price schedule is used throughout for all 
methods and final costs and is obtained 
by doubling each preceding figure to ob- 
tain the succeeding one; in the second, a 
single short table is made for each figure 
bid and though the cost may increase it 
never jumps into the next higher table, 
for the one table always applies to the 
method of handling upon which it was 
based. 

Though the illustrations of both varia- 
tions of the method are made by reference 
to railway grading, the second way lends 
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Cost ec. Deduct * Pay ec Profit Profit 
e c oO 
40 44.00 4.00 10 
42 46 20 4.20 10 
44 44.40 4.40 10 
46 17 63.00 17.00 36.96 
48 16 64.00 16.00 33.33 
oO 15 65.00 15.00 30.00 
52 14 66 00 14.00 26 92 
54 13 67.00 13.00 24 07 
56 12 68.00 2.00 21.44 
58 11 69.00 11.00 19.00 
60 10 70.00 10.00 16.67 
62 9 71.00 9 00 14.52 
64 8 72.00 8.00 12.50 
66 7 73.00 7.00 10.60 
68 5.2 74.80 6.80 10 
70 3.0 77.00 7.00 10 
72 0.80 79.20 7.20 10 
74 81.40 7.40 10 
76 83.60 7.60 10 
78 85.80 7.80 10 


itself very readily to concrete, steel, or 
brick work, timber framing, roadwork, 
pile-driving and in fact to all construc- 
tion where payment is made upon the 
number of units of various kinds in- 
corporated in the work. 

Under this method the one letting the 
contract would have to be supplied with, 
as well as check, all pay-rolls, original 
bills of material, equipment rental, and 
stock rental, if not more, to the cost rec- 
ord on a contract as he now gives atten- 
tion to the workmanship under it. 

Among the advantages to be cited for 
this method of contracting may be men- 
tioned: 

The range of bidding on any one con- 
tract is larger than under the present, for 
in addition to the range of prices there 
is the variations in the minimum and 
maximum profits to be considered, for 
while two or more bidders might submit 
the same figure as to actual cost there 
might be some considerable difference as 
to the range between minimum and maxi- 
mum profits that they would consider 
equitable. 

As the contractor is guaranteed against 
loss each contract would give the con- 
tractor the profits on that contract and 
he would not be looking to make a suc- 
ceeding contract stand the loss of a 
former. This is as it should be, for no 
matter what the conditions it is not fair 
to any of the parties concerned to carry a 
loss from one contract to another. Each 
contract would be required to meet the 
labor, material and weather conditions 
which exist during the completion of that 
contract. Unforeseen emergencies are 
provided for at their actual cost instead 
of being figured as probable and the at- 
tempt made to provide therefore by tack- 
ing a lump sum upon the figure for 
which, under normal conditions, the con- 
tractor would be willing to undertake the 
work. It is not claimed for this method, 
however, that it leaves nothing to be de- 
sired, for under it the incentive would 
still exist: to slur the workmanship in 
order to reduce the cost. 

The contract being let at an estimated 
cost which carries with it a payment 
allowing a fair profit and the one letting 
the contract sharing in any saving or 
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decrease in cost, he cannot in justness 
feel that the contractor has the best of 
it if the contractor makes a larger per- 
centage profit, inasmuch as the latter 
would receive a total sum less than the 
estimated total. The method is not at 
all complicated, but is essentially a slid- 
ing-scale payment which readily fits into 
present practice of cost keeping and com- 
petitive bidding. 


An Indicating Hotwell for 

Measuring Engine Exhaust 

The most favored test method of meas- 
uring steam consumption of an engine or 
turbine is by weighing the condensed ex- 
haust, but in few plants is this measure- 
ment carried along as a part of the daily 
routine since the apparatus employed has 
been generally too clumsy and the work 
too inconvenient. 

‘To remove such troubles and to keep 
the advantages of continually measuring 
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THE WHEELER INDICATING HOTWELL 


the condensate, an indicating hotwell has 
been designed by the Wheeler Condenser 
& Engineering Co., of Carteret, N. J., for 
attachment to the bottom of a surface 
condenser between the drain and hot- 
well pumps. 

The arrangement is shown in the ac- 
companying figure. The hotwell casting 
is divided into two compartments which 
are connected by an orifice in the central 
wall. The left-hand compartment drains 
the condenser casing, while the right- 
hand chamber is drained to the hotwell 
pump. With an accurately made orifice 
plate, the coefficient of discharge remains 
closely constant for different heads and 
the quantity of condensate discharged is 
found with considerable accuracy from 
readings of head on the orifice. The 
head,is read on a gage glass shown, and 
this is equipped with ball checks to pre- 
vent losing the vacuum in case of break- 
ing the gage glass. A second gage is 
also provided to show the height of water 
in the hotwell suction compartment where 
the water must not submerge the orifice 
for accurate measurement. The first 
gage may be calibrated to read directly 
pounds of steam per hour. 

It is necessary to calibrate each ori- 
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fice and gage separately. Under these 
conditions the accuracy over the whole 
range is within 2% and over a narrower 
range, of 75% to 125% normal load, the 
accuracy is within 1%. 

The same result is aimed at in devices 
shown by other designers, but working 
at the other end of the power-generating 
system. In these, the feed water is 
measured automatically and recorded as 
it flows, over a weir, from one tank to 
another. This device may be separate 
or built in connection with a feed-water 
heater. 


Some Observations on the 
Disintegration of Cinder 
Concrete* 


By GEORGE BORROWMANT 


_ Cinders, as an aggregate in concrete, 
are used rather commonly where a lighi, 
cheap mixture is desirable; also in fire- 
proof construction, and perhaps in the 
latter capacity this kind of concrete finds 
its most important application. 

Its efficiency, however, has been the 
subject of considerable discussion. Vari- 
ous tests have been made, the results of 
which tend to shew the superiority of this 
material over all other fire resisting sub- 
stances. There are also several patented 
floors involving cinder concrete which 
have been used successfully. Neverthe- 
less, it has failed in some instances when 
employed for ordinary purposes, crack- 
ing and disintegration taking place. 
These discordant results are due, no 
doubt, as Freitag suggests in his “Fire- 
proofing of Steel Buildings,” to the use 
of cinders of varying quality, but to the 
writer’s knowledge the matter has not 
been further investigated. A particular 
case of disintegration, accompanied by a 
powdery efflorescence on the surface of 
the concrete, was observed by Dr. S. 
Avery, now Chancellor, but formerly 
head of the department of chemistry in 
this University, who prompted some 
study of the phenomena aad also made 
various helpful suggestions during the 
experiments. : 

Blocks of concrete containing cement, 
sand and '%4-in. cinders were first pre- 
pared, the proportions by weight being 
1:2:3, respectively. The cinders» were 
from steam coal and slack and were care- 
fully screened. The cement and sand 
were of good quality, the latter being 
sieved through 20-mesh onto 30-mesh 
screens. 

Another lot was then made up using 
cinders from % in. to 1 in. in size, the 
proportions being 1:1:1. In each case 

just enough water was used to insure 
thorough incorporation without running. 
All the blocks were placed on a glass 


*Abstract of paper in “The Journal 
of Industrial and Engineering Chemis- 
try,” June, 1912. 
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plate to prevent loss of moisture 
covered with a damp cloth for two y 

At the end of this period, the ; 
mens having the proportions | 
showed no change, but were some: 
porous and friable, owing to the ; 
tively large bulk of cinders. A 
later, however, fine cracks develo; 
with general disintegration. The o: 
(1:1:1), though compact and hard. a)<o 
showed signs of cracking and in a short 
time the breaks became very pronoun: 

In each case-they radiated from certai; 
points. 

These latter specimens were broken 
open to facilitate examination and jn 
some cases the breaks originated from 
cinders that showed oxidation of much 
iron. The surfaces of the concrete bound- 
ing the cracks crumbled easily, indicat- 
ing more or less general weakening. 

The appearance of these oxidized cin- 


of much ferrous iron, probably as 
sulphide. The analysis of the cinder 
stock showed considerable sulphur as 
sulphide and sulphate; also iron, though 
the proportion of ferrous iron could not 
be determined in material of this sort, 
with accuracy: 


ANALYSIS OF CINDERS 
Pe 
SiO, 
Total Fe as FeO, 
Al,O; 
CaO 
MgO 
S 
SO; : 
Undetermined (C, etc.) 


ao 


It seemed probable, then, from the 
foregoing data, that oxidation of iron 
and sulphur produced internal stress and 
consequent cracking, aided, no doubt, by 
the general weakness produced by the 
diffusion of soluble sulphates. This 
theory was further strengthened by find- 
ing that the efflorescence, found on the 
surface of the disintegrating concrete be- 
fore mentioned, was ferrous sulphate. 

On this assumption attempts were 
made to bring about similar results by 
substituting for cinders artificial iron 
sulphide, prepared in several ways. These 
experiments, however, were not success- 
ful. On breaking open the blocks. the 
sulphide was found to be unchanged, 
surrounded by hard, compact cement. 
Soluble sulphates being absent in the 
mixture, the blocks had, of course, 
greater initial strength than those con- 
taining cinders and would have with- 
stood considerable stress had there Seen 
any. The lack of oxidation, thous’. in 
these tests, indicated that in the case of 
the cinders the necessary oxygen "ust 
have come from the cinders thems: “°s, 
since they were equally well pro: ‘cd 
from the air. 

This conclusion drew attention « ‘"¢ 
fact that about one-third of the 
stock consisted of a very porou 
As is well known, this substan 
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sersistently occlude large amounts cf 
xygen. According to Starr und Levis, 
;-dried coke contains absorbed gases in 
‘se proportion of about 0.7 c.c. per gxam 
‘ coke, 2 to 6% of the gases beiu2 
vgen. The oxidation in the concrete 
»as most pronounced in the coke. More- 
over, some pieces of the latter were 
-icked from the cinder stock and tested 
for sulphide sulphur, about 1% being 
found. One nodule from whick cracks 
radiate proved to be a piece of coke so 
thoroughly oxidized as to look like a 
mass of ferric oxide. This was tested and 
found to contain but a trace of sulphur. 
As a final experiment, some of the 
original stock of cinders were kept ex- 
posed to air and moisture until, on wash- 
ing, they showed the presence of no sol- 
uble sulphate. They were then made 
into a block of concrete similar to those 
prepared before (1:1:1). Under paral- 
lel conditions no disturbance took place, 
the material retaining perfect stability. - 
From these tests we may conclude that 
cinders with much sulphide and sulphate 
sulphur are likely to give unsatisfactory 
results, especially if there is much coke 
or porous material present; also that such 
material may be improved if allowed to 
weather, with occasional washing, until 
the ferrous iron and stIphur have been 
oxidized and leached out. 


—_—_—_—_—_—_— 


Failure of Supports to a Roof 
Water Tank 


By EpwarD GopFREY* 


On Aug. 7, 1912, a wooden water tank 
on top of the factory building of the 
Union American Cigar Co., at 28th St., 
Pittsburgh, Penn., fell through the roof 
of the building, killing several persons 
and injuring others. 

The writer was called in to make an 
examination and yveport on the cause of 
the wreck. The company has shown a 
commendable desire to let the facts be 
known and is making every effort to meet 
just claims. There are several import- 
ant lessons for designers in this failure, 
and hence a publication of the facts as 
they have already been given to the 
Coroner ought to be of interest to en- 
gineers, 

The accompanying sketch shows the 
conditions before the wreck as the writer 
has reconstructed them from the ruins by 
means of marks on the several pieces. 

The tank was 10 ft. in diameter and 12 
ft. high, having a total weight, when 
filled, of about 70,000 Ib. It had just 
been completed and had received, on the 
day of the failure, its first filling (or par- 
"al filling) of water. It is said to have 
had 7 ft. of water in it a few hours be- 
‘ore the failure and at the time of the 


besa “nsahela Bank Building, Pitts- 





ee ae eee ee ee EET 


ENGINEERING NEWS 


feilure less than this, as it was being 
drawn from. 

An old tank was removed and the new 
one placed on the same steel beams, 
which were not moved from their original 
location. No plans were available to 
show where the new tank had rested, but 
ftom measurements on the beams and the 
simbers supporting the tank and from 
marks thereon it was found that the most 
probable position was as shown in the 
sketch. In fact the whole record of the 
failure is plainly written in the wreckage. 

There is no doubt whatever that the 
failure was due to insufficient steel sup- 
port under the tank. There are three 
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Third, the beams were badly rusted. 
This is particularly true of the 15-in 
beam, and the greatest deterioration from 
rust was at the very point where the 
greatest strength was needed, namely, in 
the top flange under the tank. The old 
tank had rested on some kind of con- 
tinuous support, and under this the beam 
had rusted very badly. 

Besides this there were other faults in 
the design. The parapet walls should 
have been thicker than 9 in. The tank 
should not have been so placed that the 
greater part of its weight rested on the 15- 
in. beam. The tank beams should not have 
been balanced on single 6-in. beams on 
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phases to the weakness of this steel 
work. 

First, the 15-in. I-beam was only 
about half ‘rung enough for the load it 
would have been compelled to carry if 
the tank had been filled, assuming that 
the top flange -was held against buck- 
ling, and assuming that the beam was 
not wasted away by rust. / little cal- 
culation will discover this point. 

Second, the two beams under the tank 
as well as the two 6-in. bear< on the 
walls had nothing to prevent them from 
leaning or flopping over at the ends. 





the walls; double beams with separators 
should have been employed. 

The sketch does not show fully the 
shape of the 15-in. I-beam after the fail- 
ure. There was a heavy sag in it as it 
lay, the flanges being badly bent and 
buckle¢ in the portion under the tank 
timbers. The large twist in the beam 
and the evidence of its having keeled 
over at the right-hand end show the rea- 
son and nature of the failure. In this 
failure is a very practical example of 
the weakness of beams lacking end stiff- 
ness and bracing. 
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Car Shops for an Electric Railwa 


With the development of the electric 
railway in street and interurban service, 
and with the development in size and 
power equipment of the electric cars, 
there has been a corresponding develop- 
ment in the shop facilities for the re- 
pair and maintenance of the cars. The 
cars of electric railways are subject to 
very severe usage; much of the ma- 
chinery and electrical apparatus is car- 
ried beneath the frames and is there- 
fore liable to be splashed with water and 
mud, while the upper part is liable to 
sustain injury from more or less im- 
portant collisions with other vehicles. 
There is consequent necessity for ade- 
quate facilities for periodical overhaul- 
ing and repair of the cars, and the intro- 


duction of steel cars has necessitated the . 


provision of special machinery and facili- 
ties. As a result of these conditions 
many of the modern shops of electric 
railways are of large extent, and are 
built and equipped with a view to first- 
class work and economical operation. 

A good example of plants of this kind 
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: The design and equipment of 
repair shops for electric railway 
systems has made great advances 
within recent years, and for large 
plants the requirements are very 
similar to those for the car shops 
of steam railways. This is es- 
pecially the case in view of the 
great extension of interurban 
lines and the gradual introduc- 
tion of cars of steel and combin- 
ation (steel and wood) construc- 
tion: The electric railway has 
opened a new field for the engi- 
neer, and this article describes a 
large shop plant of modern de- 
sign for an electric railway operat- 
ing both urban and interurban 
lines. 


is afforded by the new shops of the Mil- 
waukee Electric Railway & Light Co., of 
Milwaukee, Wis. Information regarding 
this plant -has been obtained during a 
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Fic. 1, PLAN OF THE New Car SHops OF THE MILWAUKEE ELECTRIC RAILwAY & 
LicHt Co.; MILWAUKEE, Wis. 
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visit to the plant, while a Part of ti 
formation given below has been ; 
from a paper read before the Wisc: 
Electrical Association by R. H. Pin! 
Engineer of Way and Structures. [t ».\ 
be noted that the plant covers in ,|| 
about 10.3 acres, and employs at p-es. 
ent about 500 men. It is designed «ith 
sufficient capacity to take care of an 
equipment of 1200 cars (including 240 
interurban cars), but at present only 
about 600 cars (120 interurbans) are 
provided for. Until the growth of the 
System requires the plant to work to 
full capacity a part of it is utilized for 
car storage. However, new car barns 
or storage sheds are to be built in the 
same neighborhood (but on a separate 
site), so that most of the old storage 
facilities in the busy part of the city 
can be abandoned. The general and de- 
partment offices of the company are in 
a large modern building of its own in the 
center of the city, part of the first floor 
of this being utilized as a passenger 
station. 
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The company not only operates city < 
and interurban-railway service (aggre- = 
gating 368 miles of single track), but 
also supplies current for light and power, 
and controls a number of outlying elec- 
tric and gas properties. All of these con- 
tribute work to the shops. In addition 
to this, the company builds a large part 
of the special work for its tracks, and 
repairs its transformers, generators, 
power-plant equipment, etc. This makes 
a volume and variety of work greater 
than is usually found in shops serving 
only car repair, and in fact the rolling 
stock alone furnishes only about 6 . of 
the work performed in the Milwsukee 
company’s shops. This equipmen' '- 
cludes wooden cars, steel cars an’ «om 
bination cars having steel constr ‘on 
up to the level of the window sills 
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GENERAL DESCRIPTION 


When it was definitely decided to con- 
-ruct new shops, a study of representa- 
ve street-railway shops throughout the 
country was made for the purpose of de- 
ciding on the best features to be adopted. 
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reach them easily, but they are in an in- 
dustrial district beyond the congested 
part of the city. The general considera- 
tions which decided the selection of this 
location of the shops were as follows: 
1, central location, saving mileage on 
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Fic. 2. LONGITUDINAL AND CROSS-SECTIONS OF CAR REPAIR SHOP, SHGWING CRANES 
FOR HANDLING CAR BODIES 


In a majority of cases it was found that 
these shops had grown up from a small 
beginning and had been added to as oc- 
casion demanded and as seemed best 
suited to immediate requirements. In 
the more modern plants, a wide differ- 
ence was found in general arrangement 
and in all details, depending on local 
conditions. Some (where land was not 
very valuable) had isolated buildings 
scattered over a large territory; others 
where space was limited were built com- 
pactly. The same difference extended 
through all of the details of construc- 
tion and arrangement. Most of these 
plants have excellent individual features, 
but each has been developed to suit its 
own peculiar requirements and limita- 
tions. 

The new shops (knowne«as the Cold 
Spring shops) are built em an entirely 





new site, acquired for the purpose; so 

vat their design was not hampered by 
coneldenalll of existing facilities on 
the site. They are conveniently located 
with relation to the Street-railway system, 
so that cars from the various lines can 
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dead cars; 2, accessibility to steam-rail- 
way connections; 3, low cost of land, on 
account of its being depressed and ad- 
jacent to railway. The shops were com- 
pleted and put in service in December, 
1911. 

Fig. 1 is a plan of the general layout 
of the plant. The site originally was 
occupied by a brick yard and was graded 
down to an almost uniform level over the 
entire area. The upper yard has an area 
of about 10.3 acres, and is about 10 ft. 
below street grade at 38th St. and Cold 
Spring Ave., and 26% ft. below the grade 
of Highland Boulevard. At the southeast 
corner the property is practically level 
with the C., M. & St. P. Ry. tracks, 


while from this point to thes southwest 
corner, there is a drop of about 23 ft. in 
the grade of the ground adjacent to the 
railway tracks. This necessitated the 


Fic. 3. Part SECTIONS OF PAINT SHOP 


erection of a retaining wall along the 
west and north sides, and another along 
the south side. The former slopes from 
a height of 7 ft. at 38th St. to a maxi- 
mum of 26% ft.; the latter begins at 
6% ft. and increases to 26% ft. at the 
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southwest corner. These walls are of 
reinforced concrete, and aggregate about 
2120 ft. in length. Approximately 4100 
cu.yd. of concrete were used. In gen- 
eral all walls over 20 ft. high are of the 
counterfort type, and those under 20 ft. 
high are of the cantilever type. A num- 
ter of forms of cross-section were neces- 
sitated by the different conditions en- 
countered. All of the walls were calcu- 
lated for an equivalent horizontal hy- 
draulic pressure of 33 lb. per foot of 
height. Tension in the steel was limited 
to 16,000 Ib. per sq.in. and compression 
in concrete to 650 Ib. per sq.in. These 
walls inclose the property on three sides, 
leaving a space along the east and south 
sides which is closed by a tight 8-ft. 
plank fence, surmounted by barbed wire, 
and having gates for the entrance tracks. 

The main track entrance for the elec- 
tric cars is at the northeast corner. The 
right-hand or incoming track is carried 
down at a 3% grade to the general level, 
and from it cars can enter on the north 
ends of the transfer tables or can be 
taken entirely around the loop track and 
out on the south track. Steam-railway 
cars can be brought in over the track 
at the southeast corner of yard, and 
placed in any part of the grounds or 
buildings by means of the transfer 
tables. The two tracks on the south side 
lead down under the viaduct to the com- 
pany’s storage yard which is located west 
of the boulevard. This yard provides for 
storage of heavy material, and for such 
maintenance and construction equip- 
ment as tower or line-repair cars, snow 
plows, derrick cars, steam and electric 
shovels, traveling concrete mixers, dump 
cars, etc. In this yard, also, is located 
the heating plant noted below. 

The buildings cover an area of about 
four acres and the total floor area is 
about five acres. The buildings are ar- 
ranged so that work passes through them 
in a direct route. Blacksmith work, 
brass-foundry work and machine work 
occupy the west buildings. Truck work 
and iron work on the car bodies is done 


in the west end of the repair shop. 
Armature and controller work is done on 
the gallery above truck space. Across 
the transfer table are located the dry 
kiln, planing mill, body shop and paint 
shop. The pattern shop and space for 
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the other light work are on the second 
floor. The storeroom on the west side 
supplies heavy materials for the shops 
on that side, while the storeroom on the 
east side supplies materials for the paint 
shop and body shop. Lumber and-simi- 
lar supplies are stored in the yard east 
of the erecting shop, and this space is 
available for future buildings. 


BUILDINGS AND MACHINERY 


There are two main buildings; the 
general repair shop, 340x180 ft., and the 
paint and erecting shop 280x240 ft. 
These are on opposite sides of an 80-ft. 
transfer table, the buildings being 100 
ft. apart. A similar transfer table at the 
east side serves the present storage yard 
and will serve the buildings which are 
to be erected in this yard when required. 
Beyond the west building are the ma- 
chine shop, 124x180 ft., and the forge 
shop, 93x180 ft. The offices are at the 
street level, with the main ent-ance op- 
posite 40th St.; on the same level are the 
upper floors of the shops. The buildings 
are of steel-frame construction with con- 
crete footings and floors. They have 
13-in. brick walls (with a facing of buff 
brick), concrete window sills, and mono- 
lithic concrete roof slabs covered with a 
waterproof composition of pitch and 
gravel. Steel rolling doors are used for 
all large entrances, and the windows and 
skylights have wire-glass in metal 
frames. The two main shops have roofs 
of the sawtooth type, as shown in Figs. 
2 and 3. The construction is fireproof 
throughout. The floors on the ground- 
floor level are of 1:3:5 concrete, 6 in. 
thick; this is laid on cinder filling, and 
has a %4-in. cement finish (1:1%). The 
blacksmith shop, however, has a cinder 
floor. and in the west part of the. machine 
shop there is a heavy plank floor on con- 
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crete foundation. The galleries 14 sec. 
ond floors are of reinforced con. te |aj4 
on top of the steel beams. Th floors 
are 4% in. thick (with cemen  {nish, 
for working spaces, and 4 in. fo: offices 
They are designed in general fo: a |iye 
load of 200 Ib. per sq.ft. Stairy vys are 
built with steel-channel string :; anj 
heavy cast-iron treads. The © oncrete 
roof slabs are 2 in. thick, reinfors-4 with 


%-in. round rods spaced 6 j; apart 
across the spans and 18 in. apart in the 
opposite direction. The skylights -are 
fixed and 30 in. galvanized-stee! ventils. 
tors are provided on the ridges. About 
85 of these ventilators ‘are used. The 
gutter boxes are of cast iron and project 
inside the roof. Downspouts are of eal. 
vanized wrought iron and cast iron and 
are all led down inside the buildings, 
In this way it is hoped to obviate trouble 
from frozen gutter boxes and. down- 
spouts. The roof const-uction and drain. 
age system are shown in Fig. 4. 

A special effort was made to secure 
good drainage and plumbing conditions. 
All plumbing fixtures are of the most 
substantial type, designed to withstand 
the roughest kind of usage. Toilet and 
locker rooms are located on galleries 
wherever possible and are distributed 
throughout the buildings at convenient 
points. 

There are five electric elevators, each 
of 4000 Ib. capacity, located at con- 
venient points for transferring material 
between the first and second floors. 
Electric traveling cranes span each of the 
three bays of the machine shop and 
blacksmith shop. Similar cranes with 
special appliances for lifting car ‘odies 





Fic. 5. CAR-HANDLING CRANES IN REPAIR SHOP; MILWAUKEE ELEC!«C 
Raitway & LicHT Co. 
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span the two east 60-ft. bays of the re- 
pair shop. Smaller cranes are placed in 
the three bays over the truck-working 
space, and in the two bays of the arma- 
ture department on the second floor. The 
heavier cranes in the center bays of the 
forge and machine shops, and the car- 
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body lifting cranes, are operated from 
cages. All other cranes are operated 
from the floor by means of pendant 
cords attached to the motor controllers. 
With the car bodies raised by the crancs 
in the front bay, the trucks can be pushed 
over into working ‘bays under the three 
crane runways, as shown in Fig. 2. It 
will be seen that in the car-lifting cranes 
the special feature is that instead of 
the usual single trolley, with central 
hoist, there are two trolleys, each with 
two hoists carried outside the girders and 
far enough apart to allow a car to stand 
between them. The hoists can then be 
attached by slings to beams placed under 
the car. Fig. 5 shows one of the cranes 
carrying a car body which has been 
lifted from the trucks. 

The car pits are of the open type, and 
built entirely of reinforced concrete. 
The posts are 8 in. square and are located 
5 ft. apart in the direction of the rails. 
The track centers are alternately 15 ft. 
and 16 ft., apart. The rails are of 7-in. 


95-lb. T-section, and span from post to © 


post. The floors between pits have the 
same depth as the rails (7 in.), and span 
from beam to beam in the direction of 
the rails. The spaces beneath them are 
utilized for storage and tools. Fig. 6 
shows the construction of the floors and 
Pits, and Fig. 7 shows the method of sup- 
porting and anchoring the 7-in. girder 
rails of the pit tracks. 

The transfer tables have pits 45 in. 
deep, but the rails are only 21 in. below 
the floor level, being carried on concrete 
longitudinals and on ledges of the side 
walls. In this way the obstruction of the 
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tracks by snow is prevented, and no 
trouble of this kind was experienced 
even during the heavy snowstorms of the 
past winter. The pit is well drained. 
Current for operating the table is taken 
from an overhead trolley wire strung 
along the wall of the building. A trolley 
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wire is strung over the table, and hinged 
brackets enable connection to be made 
with the trolley wires of the shop tracks. 


HEATING AND FIRE PROTECTION 


A direct, low-pressure, vacuum steam- 
heating system is used, and the air pumps 
handle both the water and air through a 
single return system... The buildings are 
heated mainly by pipe coils, a part of 
which are placed along the walls under 
the windows and the remainder in the 
lower chords of the roof trusses. The 
heating plant is located in the yard west; 
of the viaduct, and a concrete-lined tun- 
nel (shown in dotted lines on Fig. 1) 
connects this plant with the main build- 
ings. The tunnel is about 1875 ft. long. 
It is 6 ft. wide and 6% ft. high inside, 
with roof and walls reinforced accord- 
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Fic. 7. TRacK CONSTRUCTION ON CAR 
REPAIR Pits 


ing to the depth below the surface and 
the loads on the surface. In the tunnel 
are carried all the heating, water and air 
pipes; also the light and power feed 
wires. 
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For fire protection, all parts of. the 
buildings (except the blacksmith shop, 
machine shop and truck-working space) 
are provided with a standard overhead 
dry-pipe sprinkler system. There are 
also 50 standard 1%-in. hydrants, each 
fitted with 50 ft. of hose and nozzle; 
these are spaced about 120 ft. apart 
throughout the buildings. In the yard 
there are nine standard two-way fire hy- 
drants; each is in a standard hose house 
with full equipment, including 150 ft. of 
2%6-in. hose, standard nozzle, and tools. 
In addition there is an equipment of fire 
pails and hand chemical extinguishers. 
South of the repair shop is a 100,000-gal. 
gravity tank for the fire-protection sys- 
tem; this is supported on a steel tower 
and its bottom is 96 ft. above the ground. 
The tank supplies water through two 
8-in. pipes laid in the tunnels, leading to 
all the buildings and forming a complete 
loop. 


LIGHT AND POWER 


The current for lighting and power for 
the shops (except for elevators, cranes 
and transfer tables) is supplied from the 
company’s 60-cycle distributing system. 
A special 4000-volt, three-phase feeder 
leads from the Commerce St. power 
plant to the transformer room at the 
shops, which is centrally located just 
west of the office. Power for the motors 
is supplied by two 400 kw., 60-cycle, 
three-phase, 4000-240 volt transformers, 
and is distributed from these to the 
power panels located in the different dc- 
partments. Current for lighting is taken 
from one phase of the feeder through 
two 25-kw. 2300-110-volt single-phase 
transformers, and is distributed to light- 
ing cut-out boxes in the various build- 
ings. One transformer of each kind is 
in reserve. All wiring is laid in conduits. 
Direct current for operating traveling 
cranes, elevators and transfer tables is 
taken from the 600-volt trolley system. 
The motors on traveling cranes aggregate 
460 hp.; on the elevator motors, 170 kp., 
and on the transfer tables 70 hp. 

The shop machines are motor driven, 
the heavy machines having individual 
motors and the lighter ones having group 
drive. The connected power of aliernat- 
ing-current motors for the various de- 
partments is as follows: 


SEL Ss so oc ccdececds ens 121% hp. 
Machine -shop...............-. 439% hp. 
APMBCUFS . FOOM 6 6 cscccccccss 18% hp. 
CaVeabouweecteses vecdicosece 121 hp. 
pel, ee eres ere re 32 =ohp 
DOGGE Lisi tic wie d Secctinde 732% hp. 


The Mazda tungsten lamps are used 
for illumination throughout, and lighting 
in general is from overhead lamps uni- 
formly spaced. The quantity of light for 
each class of work has been determined 
very carefully. It was decided that indi- 
vidual machine and bench lighting was 
undesirable except in a very few in- 
stances, and by working up comparative 
illumination tables for carbon arcs, 
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flaming arcs, magnetic arcs and Mazda 
lamps, it was found that these last made 
a very favorable showing. The intensity 
of illumination varies somewhat in the 
different departments and is about as 
follows: 4 ft.-candles per sq.ft. in ma- 
chine, woodworking and erecting shops; 
3 ft.-candles in forge and repair shops; 
6 ft.-candles in paint shop, and 1 ft.- 
candles in storeroom. Glass reflectors 
and steel reflectors of different types are 
used. 


Steel versus Creosoted Wood 


for River. Barges* 
By A. E. HAGEBOECKt 


There is a great deal of discussion at 
this time regarding the economy of steel 
barges as compared to the wooden craft. 
When the wood is not treated, it is proba- 
bly true that steel is the better material, 
but in the writer’s opinion the steel is no 
more economical than the creosoted wood 
if one considers the additional investment 
required in the case of steel barges. To 
show this point, figures obtained from 
actual records in the U. S. Engineer 
Office at New Orleans will be introduced 
as evidence. This office has been collect- 
ing ¢ata on the cost of repairs of the 
standard barge, 100 ft. x 20 ft. x 4 ft. 7 
in., for the past 20 years. As we are 
building the same size barge today, the 
costs of repairs will be directly com- 
parable. 

In the past five years the writer has 
examined a large number of untreated- 
wood barges that have been in service on 
the Mississippi River from four to fif- 
teen years. From these observations he 
would say that the decay always starts 
where there is an excess of moisture in 
combination with air. In 90% of the 
cases the decay starts in the ends of the 
timbers. That is to say, the decay de- 
velops in the same ratio as the wood 
absorbs moisture through the ends. Since 
a good pressure treatment will always 
plug the ends of the timbers, it is easy 
to understand why such good results 
have been obtained with a pressure treat- 
ment of coal-tar creosote oil. 

In former years the opinion was held 
that it would not pay to creosote a barge 
because it would wear out before it de- 
cayed. This may be true under certain 
conditions, but as a general proposition it 
has been found that the lumber decays 
first and when in this decayed condition 
is easily broken up. For barges used in 
fresh water it is not considered necessary 
to creosote the bettom, as it has been 
found that the bettum planking rarely de- 
cays. This car probably be attributed to 
the exclusion cf air by the 4 to 6 in. of 
water usually found inside the barge. It 

“*Abstract of an article read at the 


Chicago meeting, 1912, of the American 
Wwod Preservers’ ‘«ssociation. 

tInspector in -harge of creosotin 
operation, U. Engineer Office, Roc 
Island, 111. 
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TABLE I. COMPARATIVE COST OF TREAT- 
ED AND UNTREATED YELLOW PINE 
BARGES 120 FT.x30 FT.x6 FT. 0 IN. 

















Untreated — 
Items 10 yrs. old on ela 
aed ace gwemes ee $3093.39 $4000.00 
Cost of Repairs................ 2006.61 557.35 
Total Cos’ .$5100.00 $4557.35 
Bebwacting value of Barge today. POS 3600.00 
Total Cost of Barge........... $5100.00 $ 957.35 
Annual Cost per Barge.. ..$ 510.00 $ 106.00 
Annual Saving in favor of Creo- 

OOONE TR i ia 2. ok tle ne os $ 404.00 
TABLE II. COMPARATIVE COSTS OF LIGHT- 


DRAFT BARGES OF VARIOUS MATERIALS, 


SIZE 100 ft.x20 ft.x4 ft. 7 in. 


Douglas Fir Yellow Pine 
Un- Treated Un- Treated 


Steel 


i a — 2 = _ 
tems ts. 15 yrs. ts. Life 
fae aye ee ee 

Original Cost..$1200 $1500 $1300 $1650 $4000 
Total Repairs.. 1094 400 1094 700 400 
Interest at 5% 

on Cost.. 900 1500 975 1815 5000 
wt at 5% 

nm Repairs... 341 125 341 125 125 

Total Cost... .$3535 $3525 $3710 $3990 $9525 
Annual Cost 

per Barge...$ 236 $177 $ 247 $182 $ 381 
Annual Savi 

in favor o 

a Fir 

RR SS eae $ 70 $ 5 $ 204 


- has been found practical to frame the 


timbers, creosote them in transit at a 
commercial treating plant, and then for- 
ward the timbers to the point of erection. 
By marking the pieces that cannot be 
otherwise easily identified, it is possible 
to assemble the barge quite rapidly. 

In constructing light-draft barges it has 
been our policy to use the pressure- 
creosoted fir, as fir can be obtained in 
long lengths at a reasonable cost. Long 
timbers are especially desirable in barge 
construction because they reduce the 
number of gunwale joints. The gunwale 
joints are always the first points to cause 
trouble by leaking. Besides being cheaper 
in cost, both before and after creosoting, 
the fir is lighter and gives a draft of but 
9 in. for a standard barge 100 ft. x 20 
ft. x 4 ft. 7 in. 

In the case of boat-shaped steamboat 
hulls, creosoted timber is elimhinated from 
consideration on account of the necessity 
of framing and cutting timbers during 
erection, which would expose untreated 
surfaces if creosoted timbers were used. 


This condition, however, does not exist in. 


the case of scow-shaped boats and 
barges. 

A steel barge will cost more than three 
times as much as an untreated-fir barge 
and nearly three times as much as creo- 
soted barge. The lumber for these scow- 
shaped boats and barges can be advan- 
tageously framed and bored before treat- 
ment. 


YELLOW-PINE BARGES 


On the Mississippi River, between St. 
Paul and St. Louis, untreated yellow pine 
has been used but little, and the writer 
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has been unable to obtain any acc 
records of its lasting qualities. 
generally believed that unless :. 
Practically free from sap is obtaine 
life would be exceedingly short. © 
lower Mississippi River a yellow-pine 
treated barge containing a minimum 
portion of sappy timber is Past econ 
cal repairs at the end of 10 years, 

Pressure-treated yellow- “Pine barges 
have been used gn the lower river ;.; 
12 years. These barges are today in a 
perfect state of preservation and with ut 
doubt are good for an additional life of 
10 years. It has been found necessary 
to re-calk the barges after two years’ 
service, but otherwise the repairs have 
been small and but little further re. 
calking seems necessary during the life 
of the barge. The lumber in these barges 
was treated while in a green condition 
and, in the opinion of the writer, the rea! 
necessity for re-calking was due to the 
subsequent shrinkage of the timber and 
consequent opening of the seams and 
loosening of the oakum. 

On the lower Mississippi River, where 
there is always a good stage of water, 
light draft is not a controlling factor, and 
so barges 120 ft. x 30 ft. x 6 ft. and 
larger are in general use. The original 
cost of these untreated yellow-pine 
barges built in the early ’90’s was about 
$3000, and the cost of repairs during the 
life of 10 years averaged $2007 per 
barge. The original cost of similar 
barges built of pressure-creosoted yellow 
pine was $4000 and the cost of repairs 
on 10 barges averaged $557. The total 
cost of the untreated barge was $5100, 
and nothing remained at the end of 10 
years to show for this expenditure. The 
total cost of a creosoted barge during 
nine years was $4557 and a good barge 
now appraised at $3600 remains on hand. 
Table I shows the comparative annual 
costs per barge. 

The creosoted barges have been ap- 
praised at $3600 for the reason that they 
are in a perfect state of preservation and 
serviceable for at least 10 years more. 


° UNTREATED DOUGLAS-FIR BARGES 


With but few exceptions the necessity 
for repairs to an untreated barge is due 
to decay and not to mechanical abrasion. 
Ordinarily the decks of barges used for 
rock transportation will first decay on the 
bottom side at the points of crossing 
other timbers, and in this weakened con- 
dition are easily broken. Deck planks 
which originally were 2% in. in thick- 
ness, after eight years’ service still meas- 
ured 2% in., but because of their de- 
cayed condition, and not because of wear. 
it was necessary to replace them. It is 
not uncommon to find evidence of decay 
on untreated-fir barges after three years’ 
service. 

The records of the U. S. Engineer 
Office at Rock Island, Ill., of the rep2'r 
cost on Douglas-fir barges in use for the 
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past 20 years in connection with the work 
-f improving the upper Mississippi River 
between St. Paul and St. Louis may be 
<ummarized as follows: During the sixth 
and seventh years the barges required 
extensive repairs, the cost ranging from 
5200 to $300 per barge; with repairs 
costing about $75 per year they con- 
tinued in hard service to the tenth or 
cwelfth year; they then required large 
repairs and had to be taken from rock 
vork and-placed in the brush-carrying 
service, which is much less severe; from 
this time on to the end the cost of re- 
pairs per barge was largely increased, 
and it is debatable whether it would 
not have been fully as economical to 
abandon the barges at about the tenth 
to twelfth year instead of keeping them 
in service up to 17 years, as was often 
done. 


TREATED DOUGLAS-FIR BARGES 


It seems safe to estimate the life of 
creosoted-fir barges. at 20 years, since 
untreated barges have given an average 
life of 15 years. The major portion of 
the repairs on an untreated barge is for 
calking and repairs to deck, rake and 
gunwale joints on account of decay. As 
the present tendency is to air-season the 
fir befere treatment, it seems natural to 
believe that the barges will give a long 
service without re-calking. As an ad- 
ditional precaution it is thought advisable 
to protect the creosoted deck with a 1-in. 
wearing service of untreatéd material. 
The repairs to the deck are, therefore, 
confined to the occasional relaying of this 
protection. 

Table II, for timber barges, is based on 
government freight rates on timber. 
Therefore, for commercial comparison, 
$10 per barge should be added to the 
yearly cost. 

The yearly costs in Table II show the 
following relative order for economical 
barge construction: (1) Creosoted fir, 
(2) creosoted yellow pine, (3) \ntreated 
fir, (4) untreated* yellow pine, (5) steel. 
It will be noted that the annual cost of a 
steel barge is twice that of either a fir 
or a pine creosoted barge. 

In conclusion the writer will state that 
the excess of original cost of a steel 
barge with interest on the investment is 
not compensated by the added life as 
compared with a creosoted barge. The 
cost of repairs on an untreated barge and 
its short life of real hard service makes 
the annual cost, including interest, 25% 
most than for the pressure-creosoted 
barge. The pressure-creosoted yellow- 
Pine barge and the pressure-creosoted 
Douglas-fir barge have respective fields, 
depending upon the working conditions; 
on the lower Mississippi, where there is 
always a good stage of water, the creo- 
Soted vellow pine will probably be more 
desirable, but for light-draft use on the 
Upper Mississippi the pressure-creosoted 
fir will be far more economical. 
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The Adjustment of the Expert 
to City Government* 
By Tuomas H. REEpD+ 


The development of city government 
in the United States during the past 10 
years has been swift, indeed. We have 
followed the example of stricken Galves- 
ton and established simple city govern- 
ments in place of the complex forms 
which so long perplexed good citizenship. 
Simplicity has brought with it a great 
improvement of the actual conditions of 
city government. “Economy” and “effi- 
ciency” have been restored to the munici- 
pal vocabulary. 

There remains, however, one further 
step to take. Great advance on its pre- 
decessors in the course of our civic evo- 
lution, as commission government has 
proved, it has affected but one of the 
conditions on which good city government 
depends. It has created effective politi- 
cal responsibility on the part of the 
elected officers of the city. Its good re- 
sults are sufficiently explained by this 
fact. It has, as yet, scarcely touched the 
all-important relation of the politically 
responsible ‘officer to his subordinates. 
A few commission-governed cities have 
a system of competitive examinations as 
a basis for appointments in their service. 
These merit systems mark no advance 
on the typical American brand of civil 
service reform. They are applied to only 
the lower and more poorly paid positions, 
while the better paid and more responsi- 
ble positions are open to any one, fit or 
not. In the larger commission-governed 
cities the members of the council are 
paid fairly large salaries and expected 
to give all their time to the work of the 
city. In the smaller places where smaller 
salaries are paid, part time only is de- 
manded. In all the cities, large or small, 
which have adopted commission charters, 
save Galveston alone, the councilors are 
expected to fully run their departments 
with the assistance of comparatively 
poorly paid subordinates. In other words, 
the relation of the political department 
of the city government to what, at least, 
should be its nonpolitical departments, 
is the same in the Berkeley of 1912 as 
it was in the Berkeley of 1908. 

That the actual work of city adminis- 
tration should be carried on by compe- 
tently trained men is a principle more 
frequently recognized in its abstract form 
than in its concrete applications. Water 
supply street cleaning, public works, 
police protection are functions in these 
days for the expert. No other under- 
takings of similar magnitude are ever in- 
trusted to amateurs. Yet we put the 
actual work of city administration on 
men selected by popular election. To 





*From an adress before the Berkeley 
City Club, as presented in “The C 
fornia Outlook,” of Los Angeles. 


tAssociate Professor of Government, 
University of California, Berkeley, Calif. 
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hold that “government” is a task within 
the range of every intelligent citizen, has 
been the greatest self-deception of Amer- 
ican democracy. Such a view, however, 
while it is fa'se, is at least comprehens- 
ible and consistent. But to believe in 
government by experts and yet look to 
popular election under the commission 
plan to select and maintain in office such 
experts, is mere midsummer madness. 
A recent writer on commission govern- 
ment prophesies that the council will be- 
come a permanent board of administra- 
tive experts similar to those which govern 
German cities. It is a childish dream. 

The permanent board of administrative 
experts—the magistrat—of a German 
city consists in part of paid, in part of 
unpaid members, selected for long terms 
by the city council. The permanent offi- 
cials of an English city, whose training 
and ability have been largely responsible 
for the municipal success in that country, 
are selected by the city council. Both in 
England and Germany it is the custom 
to advertise for candidates and to ap- 
point men whose experience in a smaller 
city offers promise of success in a larger 
field. The very nature of a popular elec- 
tion precludes the possibility of such a 
search for officers. The electorate cannot 
advertise, it must simply say yes or no to 
those who propose themselves to it. No 
expert worth his salt will subject his 
career to the perils of a popular election. 
There must be an intermediary of some 
sort between expert and people, able to 
appreciate the services of the expert and 
provide him some protection from popu- 
lar prejudice, and at.the same time com- 
petent to scrutinize intelligently his ac- 
tivities. Some mitigation of the red- 
tapely rigors of officialdom, a potential 
control in the interests of the people of 
the expert’s conduct, are the chief func- 
tions of the elected representatives of,a 
city democracy. It is their business to 
choase men of character and capacity to 
be the working heads of each depart- 
ment; to supervise their conduct; to up- 
hold them while worthy of confidence; 
to dismiss them when confidence is no 
longer possible. 

It is this nice adjustment of expert and 
politician which has made English city 
government at once popular and efficient. 
We, even in our most progressive type of 
city government, have been blind not only 
to its importance, but to the very thing 
itself. We are not politically conscious 
of the necessity of expert service. We 
recognize the expert in law, medicine or 
business, but depend upon the ubiquitous 
genius of the American people for the 
far more complicated tasks of city admin- 
istration. The establishment of the 
proper relation of council and expert is 
the only way by which we can secure first 
rate service for our cities. 

The next step forward is the proper 
adjustment of the expert to our otherwise 
admirable system of city government. 
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Standard Practice Cards for 
Maintenance of Way; 


Erie R. R. 


Instructions regarding work for main- 
tenance-of-way and structures are issued 
by most railways in books of convenient 
size, which include also general rules and 
regulations. With this method, however, 
it is difficult to revise the rules or to sup- 
plement the book by changes, additions 
or special instructions. On the Erie R.R. 
the book method has been replaced by 
the card method, in which the rules or 
instructions relating to different matters 
are printed on cards of uniform size 
which can be fitted to a cover or case for 
the pocket. In this way new or special 
instructions can be issued as required, 
and old ones canceled by an order di- 
recting the removal of cards of given 
number. For infermation concerning this 
system we are indebted co J. C. Stuart, 
Vice-President, and to C. H. Moore, 
Principal Assistant Engineer. 

The cards are 6=4 in., printed on paper 
which is strong ard tough, but not very 
‘hick. Each one is numbered and dated 
and bears the name of the railway and 


the department, and the title of the in-° 


structions with the heading “standarc 
practice.” The face of one of the cards 
is shown in the accompanying cut.: No 
two kinds of work are included on one 
card, but two or more cards may be used 
for one set of instructions that is too 
lengthy for a single card. They are 
printed on both sides if necessary. Each 
card is punched with two holes in the 
lower 6-in. side, so that it can be fitted 
to the clips or spring staples of the loose- 
leaf cover. This cover is of limp buff 
leather 6!4x5 in., with the back wide 
enough to take a pack of the cards about 
% in. thick. Cards can be inserted at 
any place, so as to maintain the proper 
sequence or numbering. The first cards 
contain an index, which is printed across 
the narrower width. The others are 
printed across the 6-in. length, and in 
such a way that the filing holes are at the 
bottom of the front and the top of th- 
back of the card, In this way the print- 
ing all reads the same way, as the cards 
are turned over. Some of the “standard 
practice” cards already issued “are as 
follows: 1, Elevation and gage on 
curves. 2, Standard roadbed sections. 3, 
Ballasting. 4, Laying rails. 5, Program 
for season’s work- for section forces. 6, 
Distributing and piling ties. 7, Applying 
tie plates. 8, Switch heating equipment. 
9, Stringers for wooden spans. We give 
below the instructions on certain subjects, 
slightly modified from the original. 


BALLASTING 


METHOD—In stone ballast, piek tamp 
all ties on both sides from the ends to 
a point 12 in. inside rail. Center of ties 
to be lightly filled by use of ballast fork. 
Allow sufficient time (minimum, one week) 
to elapse for ties to secure a good bear- 
ing, then resurface the tracks with a 
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light raise. In resurfacing joint ties 
they should be tamped hard at the joint 
end, easing off on the quarter. 

When track has been put to a true 
line, fill and trim to standard section. 
Ballast should be neatly lined on the 
outside by using a straight-edge 6 in. 
wide. All surplus ballast should be piled 
and promptly removed after second rais- 
ing and a Use ballast forks 
for handling stone ballast. 

In gravel, erenemee slag and cinder 
ballast, tamping picks should be used 
onky on joint ties, using shovels on all 
others. 


FORCE (STONE BALLAST) 


POT os oie FIGS es ck Ce as 1 
Asst. foreman; sighting track........ 1 
Asst. foreman; with track tampers.. 1 
Laborers; ing jack holes........ 


di 1 
Laborers; holding ties tight to rail.. 2 
Laborers; driving spikes home...... 2 


Laborers; operating jacks........... 4 
Laborers; tamping at jacks.......... t 
Laborers: casaping bs hn ap Nid Oceaoh Riek, Seba 16 
Laborers; partially filling and dress- 
i! SPOR re ee ee oe eee 
NURS GUTEIEE 6 ods RSL oe het ie caves 1 
RE i oe pa oo he ah temo 37 


LAYING RAILS 


Location is determined upon at the 
end of the calendar year. uring the 
winter, when track work is impractic- 
able, the adzing should be done, as far 
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wear or ames in design of : 
the gage, pull spikes on outs: 
rail and inside the other: « 
necessary, pull the two outsid+ 
one inside line of spikes. 1; 
gage to be made as the new r. 
n no case shall rail be laid ¢t, 
gage than authorized in stand 
ce. 

Rail removers carry lining 
throw out old rail. Adzers do 
sarv adzing. Tong men plac: 
into position. One of the shim 
moves shims and clears rai) 
other places and adjusts shin 
of thermometer. The number 
men ~iven is for applying n: 
When continuous joints are 
additional men should be u: 
spikers spike new rail in posi 
= a gage to correct bad s 
mediately. The man in charg. 
and supovly collects (with a |i); 
car) all tools, spikes, bolts, 1 
locks and any small materia! 
track. 


TIE INSPECTION AND REN! 


INSPECTION—The selection «1 + 
be’ removed from track for ren. 
each division should be made }) 
more track-tie inspectors, as svn ; 
Mar. 1 of each year as weather . 
tions will permit, and prior to July 
will submit his report direct to th. , 
sion engineer. 

Each tie to be removed must |) 


Ne, % ERIE RAILROAD COMPANY. 8-31-11 


NEW YORK, SUSQUEHANNA & WESTERN RAILROAD 
RAILROAD CHICAGO & ERIE RAILROAD 


MAINTENANCE OF WAY AND STRUCTURES 


STANDARD PRACTICE; Ties. Distributing and Piling of New Ties. 


Ties will be received for the following year’s renewals after working 
They should be held on hand in cars until a sufficient num- 


season is closed. 


ber are received to justify the use of an engine to unload. Then distribute 
~—s en as near to point of using as possible, unloading from 40 to 50 ties 
to f 


Ties should be piled pyramid or “A” shape not higher than 6 feet, lightly 
covering pile with cinders or earth and removing all dead grass and weeds 
from around them. Piles of ties to be not less than 50 feet apart. 

In carrying ties to piles men are to werk in sets of three, two walking 
ahead with wooden bar under tie and one at rear. 

In unloading ties from cars men are to work in sets of three and not to 


exceed nine men on car. 


In loadirig ties men are to work in sets of five, three men carrying to car 


and two on car. 


The number of men carrying ties should not exceed three at any time 


O 


SAMPLE OF “STANDARY PRACTICE” CARDS FOR MAINTENANCE OF WAY AND 
STRUCTURES; ERIE R.R 
(Cards 6x4 in., for loose-leaf binder.) 


as possible. Whenever possible the 
Supervisor should be present when the 
rail is relaid. 


FORCE (FOR LAYING SINGLE RAIL) 


WOR ONE 6 iio ce ck Coes a eee 1 
DORE: OOO. leit cece ti annee eae 1 
Best. TOPremian. 0/5. Bie ei kis SEAS a ES 1 
IGOR. «Shin neh aie Hivini ed eine cae kee kee 2 
> Bet PRP Aes Seer pro err ra Le 8 
Applying Joints. .< si. ce ccvcevesesous 8 
WUMGEE GREPIOE.E 6c oii 6 ows tees Osea cas se 1 
Soils. Hullers. . on3is iso Cis se EKG 4 
CTOOG ok 6 ous 6 os aincd eg CEES sees we 4 
PRS iy ik ah eos Ae ee rey ee whe 5 
Si SRR ak 5 aL ce ho ee oes em on 2 
Tools and supplies. .........---.++++5 1 
Rail TEWMOVOTE. a eis Fae ele BR KF 2 

TOtAl oi. vawaceeeecec ewes t ge Heke 40 


When two rails are laid, the above 
force (excepting the flagmen) should be 
duplicated. When two lines of rail are 
relaid, the second rail should not be laid 
until the first rail is in place and spiked. 
On straight track it is permissible to 
couple rails together before sliding into 
exact position. On curves, rails should 
be laid one at a time. Idle time should 
be used in removing angle bars from 
os = ll ll all spikes to permit 

e pullers pull a 
the old Fails to be removed. When the 
proper gage can be maintained, draw 
spikes on outside of rail. When rail 
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fully examined, the local conditio: 
being carefully studied and taken inv 
consideration; the condition of ties | 
each side, and the amount and character 
of traffic, the location of the ties, whether 
on a tangent, curved track, or under 

joint, etc; must be carefully considered 








A much more rigid inspection is poss! 
on straight track with light traffic, th 
where traffic is heavy and on a sharp 
curve. 

When the inspection is made the sec- 
tion foreman on each section shall be 
present and assist in the work. A thir’ 
man will be necessary to do the spottins 
and carry the work along rapidly. 7 
inspection should begin at the lowes! 
mile post and work toward the great 





MARKING—Ties to be removed shoul 
be designated by marking the web 0! tl 
rail directly over the tie, with « spot 0! 


white lead paint, as directed by 
ineer of maintenance of wa). . 
t is expected the rail will be remitio® 
vrior to the change of ties, in acul', 
to the spot on the rail, the tie shouk 
spotted near its end. 


LOCATION—As the tie inspection © 
made the total number of tics | i 
mile will be counted and show”. ‘ 
number to be renewed in eac' 
of a mile will be shown; also th 
of unanplied ties. Where t! 
mile post, telegraph poles wil! 
designate the location. 
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y he ins tor has finished each 
eeations he will vorward one copy of his 
inspection report to the division engi- 
neer, one to the supervisor and one to 
the engineer of maintenance of way, and 
leave one with the section foreman. The 
supervisor will then be ehabled to dis- 
tribute the ties needed for each mile or 
quarter of mile. . 

WALS—When the section fore 
ian ee completely finished the renewal 
of ties on any one mile, he will forward 
a statement to the supervisor, eeine 
the exact number of ties that he chanas 
on the section, whether it agrees w th 
the insnection report or not (and if not, 
an explanation why). The supervisor 
will then forward to the division engi- 
neer and the engineer of maintenance of 
way a report showing the number of 
miles completely finished on his sub- 
division, on the 10th, 20th, and end of 
each month. No ties should be reported 
in a mile unless all the ties to be changed 
have been put in. No ties shall be re- 
moved from the track, except broken ties 
or ties marked for renewals (except in 
cases of emergency), Without the express 
permission of the division engineer to 
vary from the inspection. 

SWITCH TIES—Switch ties which 
have become unserviceable from -decay 
or other causes will be renewed. These 
will be measured and the number and 
length of each to be renewed will be 
recorded and the rail painted by the in- 
spector, as for cross-ties. The track and 
switch should be named and this infor- 
mation given the division engineer to 
enable the proper distribution of the 
switch ties to be made from the cars, 
which should be ae in station order 
and lengths for this purpose. 

SIDINGS—It . is detirabie that as far 
as possible the above instructions be 
applied to renewal of ties in sidings. 
The record of ties should be kept with 
the name of the sidings instead of the 
quarter-mile, the painting or marking 
to be done in the same way. Chestnut 
and cedar ties may be used on tangents 
of standing or back-off tracks. A sepa- 
rate list should be kept covering such 
tracks. 


GENERAL—It should be _ distinctly 
understood by the track supervisor that 
the above standard practice does not in 
any way relieve him of his responsibilit 
for the proper maintenance of the trac 
under his charge. 


APPLYING TIE-PLATES 


PREPARING TRACK FOR ADZING 
TIES—It is required that the ties be first 
scored, scribed or cut crosswise with the 
adz, both outside and inside the rail, 
and as far back from the rail as the 
adzing is to extcna to suit the plate to 
be used, cule the ties as deep as the 
adzing is likely to be required. Pull 
both inner and outer spikes of rail only 
for a distance sufficient to admit of rail 
being sprung or moved toward center 
of track, clear of its bed, to give room 
for the proper adzing of the ties. 

ADZING TIES—lIt is required that all 
spike holes be plugged. hen adze the 
ties level the entire width to a uniform 
surface, to extend not less than % in. 
beyond the ends of the plates. To insure 
a true and even surface, and prevent it 
bein~ concave or hollowed out, the adz- 
ing should be diagonally and across the 
tie. The adzing of low rail of curves 
should be done so as to cant the rail 
inwarlI, not less than % in. 


APPLICATION AND SPIKING — Tie 
pl-‘es should now be placed on the beds 
pre ared for them and the rail moved 
sack to its position on top of the plates. 
No plates should be imbedded until at 
least every second plate on curves and 
every third plate on tangents has been 
spiked to place, using the gage on oppo- 
site rail (yet undisturbed) to bring rail 
to gage. In spiking to plates, spikes 
should be driven pisesh, care being taken 
to bring the shoulder of plate ae up 
to base of rail for its entire lengt 

When plates are applied on curves, 
the plates should be driven a little so as 
to give them a hold on the tie and thus 
aid the spikes holding the rails to place 
until they are fully imbedded and spikes 
driven home. In driving the plates down, 
it is required that both ends of plate be 
Struck at the same time. When driving 
plates down on low rail of eurve, the 
‘paar end of plate should be driven fur- 
ther down than the outer end, as the 
superelevation of the curves throws the 
de age weight toward the outer base of 


.. thus settli 
quicker than the “aed om the side of 


inside of - 
track. One rail of track i 
piuipped with plates the work = jon 


be repeated on the te veil. thus 


aving always one rail to gage ™m. 
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Fire Tests of Partitions for 
Buildings 


The Division of Buildings, of the De- 
partment of Public Safety, Cleveland, 
Ohio, has conducted a series of tests of 
different types of* partitions for build- 
ings (at the request of the Lathing Con- 
tractors Association), testing their re- 
sistance to fire and to the subsequent 
action of streams of water from fire 


. hose. The panels were 10x8 ft., built 


into steel frames hinged so as to be 
swung against an opening in a furnace 
fired by oil. The fire test was for two 
hours, after which the panel was swung 
back and a stream of water was thrown 
on it for one minute from a hose con- 
nected to a city hydrant and having a 
1%-in. nozzle. The tests -were made 
under the direction of a committee ap- 
pointed by V. D. Allen, Inspector of 
Buildings. The committee was composed 
of L. H. Miller, an engineer of the Beth- 
lehem Steel Co.; Prof. Nelson, of the 
Case School of Applied Science, and Wm. 
S. Lougee, architect. The Division of 
Buildings was represented by A. W. Ze- 
siger, Engineer of Construction, who has 
checked for us the accompanying ab- 
stract of the results. 

The panels were allowed to set jor 
two weeks before being tested. Their 
construction and the results of the tests 
are described below: 

PaneL No. 1—This was of No. 24 
painted expanded metal iath stapled to 
2x4-in. pine studs, 12 in. c. to c., plast- 
ered with a cement and lime plaster on 
%4-in. grounds, about 5% in. thick over 
all. It took 30 minutes to bring the tem- 
perature up to 1700° F., and for the re- 
maining 1'%2-hours it ranged between 
1700° and 2000°, the maximum reached 
being 1912°. At the end of the two 
hours, the door was thrown back and 
water from a city hydrant was directed 
against the hot panel through a 1'%-in. 
nozzle within one minute after the door 
was opened.. After cooling, the metal 
lath and plaster was torn down to see 
what had been the effect on the wood 
studs and outside of wall. What was 
left of the studding was charcoal, but 
the outside of the wall was intact and in 
a condition to resist more fire. 

PANEL No. 2—This was of white piné 
laih on wood studding, 16 in. c. to c., 
plastered with a patent gypsum plaster 
on 3%-in. grounds. The fire reached a 
maximum temperature of 1865°, but in 
less than an hour all but the outside 
shell of plaster was destroyed and that 
was gradually cracking and opening up; 
this allowed the cold air to enter the 
chamber, with the result that it held to- 
gether long enough to give it the two 
hours’ fire. After the water had been 
thrown on it, there was practically noth- 
ing left of the panel. 

PANEL Ne. 3—This had painted No. 24 
expanded metal lath wired to 34-in. steel 
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channel studs spaced 12 ™. c. to c., 
plastered on both sides with lime and ce- 
ment mixture, making a solid wall 2 in. 
thick. The grounds were } in. thick on 
the lath side and '% in. on the other side. 
On this partition the maximum tempera- 
ture was 1929°. When water was thrown 
upon it, with the exception of the washing 
off of a thin layer of the plaster (that 
had recalcined under the intense heat) 
the partition had the appearance of be- 
ing able to go through another such test. 

PANEL No. 4—This was a stucco wall 
such as would be built with metal lath 
and cement plaster for the outside wall 
of a house. The metal lath was fastened 
direct to the 2x4-in. pine studding, then 
plastered and back-plastered between the 
studs, giving a thickness of 1% in. This 
side, corresponding to the outside of a 
house, was placed next to the fire, as it 
was desired to learn how far this con- 
struction might prevent the spread of a 
conflagration through a residential dis- 
trict. On the outer side of the studding, 
which would correspond to the inner side’ 
of the wall, No. 24 metal lath was fast- 
ened and plastered the same as |panel 
No. 1. 

The mixture of the cement plaster was 
particularly designed to prevent hair 
cracks and other imperfections to which 
stucco -walls under alternating weather 
conditions are subject when not properly 
built. It seemed to stand the abuse about 
as well as, if not better than, panel No. 
1. The furnace was fired the full two 
hours, the highest temperature reached 
being 1943°, and water was then poured 
upon it. After the test the fire side of 
panel (representing the exterior of a 
house) was intact; on tearing off this 
side after cooling, the wood studding was 
found in much better condition than in 
panel No. 1. 

PANEL No. 5—This was made by wir- 
ing metal lath on both sides of a studding 
2% in. over all, built by fastening two 
\4-in. steel channels together. The ce- 
ment plaster was applied to both sides 
alike, as in panel No. 1, with %-in. 
grounds, thus making a 4-in. hollow 
metal lath partition. The temperature 
reached 1976°. The metal lath was 
slightly exposed on the inside of the wall, 
but it was thought the test might have 
been repeated before the partition would 
be destroyed, as the outside of the wall 
had received no damage and the fire side 
was good for service to protect the out- 
side from heat. 

Panet No. 6—This was %-in. plaster 
board nailed to 2x4-in. pine studding. 
The plaster was put on %-in. grounds 
in three coats. This panel had a total 
fire test of 74 min. at a maximum tem- 
perature of 1562°. Then water was al- 
lowed to flow on it at low pressure to 
quench the fire in the panel, after which 
the full stream was turned on for half 
a minute, with the result that practically 
nothing was left of the panel. 
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Recent Practice in Diamond 
Drilling and Borehole 
Surveying* 


\By JouHN I. HoFFMANt 


Until comparatively recently, boreholes 
were put down without any special care 
being taken in trying to keep them verti- 
cal, and consequently some of the bore- 
holes which were sunk on the Rand, 
South Africa, never intersected the reef 
at all, although it was a known fact that 
the reef was there, the boreholes having 
deviated to such an extent that they fol- 
lowed a course more or less parallel to 
the strike of the reef at some distance 
above it. 

Recently, however, such penalty 
clauses have been inserted in the dia- 
mond-drilling agreements, that the great- 
est care has been exercised by the con- 
tractors to keep the holes vertical, and 
consequently many devices and con- 


_ trivances have been employed to accom- 


plish this desired result. 

The surveying instrument which is now 
exclusively used on the Rand, was in- 
vented by Oehman¢ and improved upon 
by A. Payne-Gallwey (Fig. 1). The in- 
strument is an electric-light photographic 
apparatus and consists essentially of a 
gun-metal tube in two halves A connected 
by a coupling.O. -In.the-lower-half-of the 
gun-metal tube are placed a magnetic 
needle B and a plumb-bob C, each inde- 
pendent of the other and each swung 
over a gimbal D. Above the needle and 
plumb-bob, respectively, is fixed a small 
electric lamp E, and all are held in posi- 
tion and pressed against an insulated 
brass rod F in the center of the coupling, 
by a spiral spring G attached to the bot- 
tom screwed plug H. In the side of the 
tube, a series of small screws / are placed 
in a straight line parallel to the side, their 
ends projecting inside the tube about 7s 
in. The cylindrical cases carrying the 
lamps and those carrying the needle and 
plumb-bob have a slot down the side, the 
projecting screws acting as guides for 
the slotted cases to slide into and keep 
them in position. 

The top half of the tube contains a dry 
battery K and a clock J which has a spiral 
spring L attached to it. The spring presses 
against the top end-piece M of the tube 
so that when the two halves of the tube 
are screwed together everything inside is 
held rigidly together and contact assured 
by means of the spiral springs at top and 
bottom. To the top end-piece a ball- 
bearing swivel N is attached in order to 





*Abstract of a paper read before the 
Tnstitution -of Minias and Metallurgy, 
London, Eng., Apr. 18, 1912. 


#216 Moorgate Station Chambers, Lon- 
don, E. C. 


tThis instrument was described in a 
naper read by Dr. F. H. Hatch before the 
British Association in 1905, entitled “An 
Instrument for Surveying Deep. Bore- 
weer _(British Association Report, 
1905.) 
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lower the instrument on a wire, if neces- 
sary. 

The cases P which carry the marine- 
compass attachments for the magnetic 
needle and ‘the plumb-bob are made of 
vulcanite, for insulating purposes, the 
compass attachments being made of 
brass, the outer ring of which is held in 
position by two brass screws on which 
the ring swings. On the face of each 
gimbal is a fixed pin point and round the 
edge is a recessed ring which holds the 
disk of sensitized photographic paper in 
place, the pin points holding them in 
position. The plumb-bob is made of gold 
attached to a fine silk thread swung from 
the center of a thin disk of plate glass Q 
which fits into a recess in the top of the 
vulcanite case. Both the magnetic needle 
and the plumb-bob swing immediately 
above (almost touching) the sensitized 
papers. 

The watch has an extra wheel R to 
which is attached a copper projection S 
which at a certain set time makes con- 
nection with a copper spring T, attached 
to the frame of the watch, and completes 
an electric circuit, lighting up the lamps 
above the plumb-bob and the needle and 
photographing a sharp shadow of each 
on the sensitized paper. When the two 
photographs are developed, the dip and 
direction can be read off by making the 
pin pricks -coeineide. 

THE DEEPEST BOREHOLES IN THE 
Wor_p—I will now describe in detail 
two of the most important holes which 
have recently been sunk, both success- 
fully, on which the latest inventions were 
used. The two holes in question are (1) 
the hole put down by the Lace Proprie- 
tary Mines on the farm Vlakfentein in 
No. 26 in the Heidelberg District of the 
Transvaal, and (2) the hole put down to 
the south of the Brakpan Mines on the 
portion of Witpoort No. 162 belonging to 
the South African Lands and Exploration 
Co., Ltd. Both these holes were put 
down by the same contractor, William 
Gallagher, of Johannesburg. I take this 
opportunity of mentioning fis name be- 
cause in both cases he created a world’s 
record. 

The precautions taken in both these 
holes to try to keep them plumb were as 


- follows: Special core-barrels were made 


having an outside diameter exactly the 
same as the outside diameter of the 
crown, and these core barrels were 
made 30 ft. long instead of 10 
ft. as usual, so that there was prac- 
tically a rigid length of rod of 30 
ft. 5 in. from the cutting face of the 
crown to where the core-barrel joins the 
rods. As a rule the core-barrel is only a 
shade larger than the rods, which, in the 
case of a Sullivan “B” Drill, measure 
1% in. outside diameter, whereas the 
outside diameter of the crown measures 
from 2 to 27s in. before the diamonds are 


set into it. After the diamonds ‘are set 
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in the crown the actual cutting dia 
measures about 2% in. 
It will therefore be seen that the 
nary rods have a diameter of 1% in 
than the cutting diameter of the c; 
and consequently immediately abo. 
crown, which is only % in. deep 
core-barrel and rods can cant almo 
in., until they touch the side of the 
It is therefore obvious that, once 
pressure is put on the crown, the {\-xi- 
bility of the rods will allow then :o 
cant up against the side of the hole, and 
consequently there will be more pressure 
on the crown on the side of the hole to 
which the rods have canted than the op- 
posite side, which is the cause of the dril! 
commencing to deviate from the vertical. 
As in the case of the two holes men- 
tioned above, where special core-barrels 
were made having the same diameter is 
the crown, there was only sufficient clear- 
ance between the outside of the core- 
barrel and the borehole to allow the 
water and the tailings to flow past, and 
this had the desired effect of keeping the 
hole absolutely plumb in the Lace Pro- 
prietary Mines Vlakfontein borehole for 
} depth of 1000 ft., after which the drill 
commenced to deviate, probably owing to 
the bit entering broken strata. 
As I have already mentioned, these 
two boreholes have constituted a world’s 
record. In the case of the Lace Pro- 
prietary Mines’ Vliakfontein borehole, it 
reached a depth of 6656 ft. (measured 
along the rods), the deepest borehole in 
the world. Once the hole left the verti- 
cal at a depth of 1000 ft., the angle of 
deviation continued to increase gradually 
until, at the bottom, the hole was dipping 
at 58° from the vertical. 
From 1000 ft. to 2600 ft. the rods de- 
flected gradually from the vertical to 44°. 
but continued at more or less that angle 
of dip down to 5000 ft., where the deflec- 
tion again commenced to increase, until at 
6600 ft. (the lowest depth surveyed) the 
dip of the hole was 58° from the verti- 
cal. The reef was struck at 6198 ft. 
(measured along the rods), the calcu- 
lated vertical depth being 4813 ft. The 
horizontal distance between the points 
where the reef was struck and the bore- 
hole commenced was 3259 ft. 
New CORES FROM THE SAME BOREHOLE 
—Owing to the great expense of sink- 
ing these deep boreholes and only get- 
ting one section of the reef, an idea of 
Mr. Welldon’s (at that time foreman 
driller on the Apex borehole) was im- 
proved on, and carried out by A. Payne- 
Gallwey, of Johannesburg, whereby an- 
other section of the reef could be taken 
from the same borehole, in any required 
direction, by means of a deflecting 
wedge. 
This contrivance consists of a pilt 
wedge, a guide wedge and a main ¢c- 
flecting wedge, and the method of pro- 
cedure is as follows: In the case ©’ 4 
Sullivan “B” hole (2% in. diam.) 4 
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pilot wedge (Fig. 2) is made of round 
iron, 2 in. in diameter, the length being 
18 in. over all and the wedge face being 
about 6 in. long. The end opposite the 
wedge face is threaded to fit a piece of 
1!4-in. inside diameter piping. A %-in. 
hole is drilled in the face of the wedge 
and tapped, and a nick A is made witha 
chisel on the top of the wedge, along its 
longitudinal axis. This nick is for sur- 
veying purposes, 2s will be explained 
later on. This wedge is screwed into the 


piece of 1%4-in. piping about 3 ft. long, ° 


with teeth cut in the end opposite to 
where the wedge is screwed into it. 

The borehole is then filled with water 
and the pilot wedge and piping are 
dropped down the hole, wedge face up- 
ward. The main rods are then lowered 
to find out whether the pilot wedge and 
pipe are resting on the bottom of the hole. 
If not, the wedge has to be lifted, by 
means of the tapped hole referred to 
above, and again dropped, until it is 
found that the wedge and pipe are rest- 
ing on a solid bottom, or at any rate are 
fast and rigid somewhere near the bottom 
of the hole. 

The position of the wedge is surveyed 
with the instrument shown in Fig. 3, 
which consists, for a “B” hole, of a brass 
rod R about 1% in. in diameter and 3 ft. 
long, threaded at both ends. To one end 
is fixed a spiral spring S similar to that 
fixed to the bottom plug of instrument Fig. 
1. To the other end a brass cup C, 2 in. 
in diameter, is screwed, having a %4-in. 
diameter brass pin P riveted through 
across the diameter of the cup. This cup 
is filled with lead L which projects about 
1 in. beyond the edge of the cup and 
which is turned to the same diameter (2 
in.). The end of the rod with the spiral 
spring is screwed into the bottom of the 
instrument, previously described (Fig. 
1), in place of the bottom plug. 

The relative position of the pin-points 
on the gimbals to the guide inside the 
case of the instrument being knowa, the 
position is marked on the outside of the 
case and the line continued along the 
brass rod, cup and projecting lead. The 
top end of the instrument is screwed 
into a brass tube 10 ft. long and that 
again screwed on to the end of the drill 
rods. 

The whole arrangement is lowered 
down the hole until the lead is resting on 
the top of the wedge, which, with its 
chisel cut, makes an impression on the 
lead, a photo of the magnetic needle 
being taken at the same time. On rais- 
ing the rods a disc of lead with the im- 
Pression is sawed off and the direction of 
the wedge calculated. 

The guide wedge is an exact counter- 
Part of the pilot wedge, and the butt end 
of this is screwed into the butt end or 
bottom of the main deflecting wedge. 

The main deflecting wedge (Fig. 4) is 
made out of a solid piece of 2-in. diame- 
ter round steel about 7 ft. long. The bot. 
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tom end is drilled and tapped to receive 
the butt end of the guide wedge. The 
top end is drilled with a 134-in. bit, leav- 
ing a 2-in. ring of metal % in. thick. 
The solid portion of the 7-ft. length is 
then planed, commencing from the under- 
side of the metal ring down to about 1 
ft. from the bottom, in such a manner 
that a wedge is formed with a concave 
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INSTRUMENT USED FoR DETERMINING Dt1- 
RECTION OF BOREHOLES FOR DEFLECT- 
ING DRILL Rops to Ostain New 
Cores FROM SAME HOLE 


face with a radius of 1 in., and having 
a thickness of % in. at the top and 2 in. 
at the bottom end (Fig. 4). 

For surveying purposes a chisel cut is 
made in the top of the ring, along its 
diameter, coincident with the longitudinal 
center line of the wedge, as shown in 
section a—b, Fig. 4. 

The direction of the face 6f the pilot 
wedge now being known from the sur- 
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vey, the guide wedge is screwed into the 
main deflecting wedge in such a way 
that when the faces of the pilot and guide 
wedges are together, the main deflecting 
wedge is facing in any predetermined 
direction. 

The end of a “C” rod (154. in. diame- 
ter) is now placed in the metal ring at 
the top of the main deflecting wedge ani 
riveted thereto with two '%-in. copper 
rivets. To the other end of the “C” rod 
is attached a 10-ft. length of “B” rod 
(1% in. diameter), on the top end of 
which is screwed a ball-bearing swivel, 
and the main drill rods are connected to 
the top of the swivel. 

The whole contrivance is then lowered 
down the hole, and, as soon as the point 
of the guide wedge touches the face of 
the pilot wedge, the swivel allows the 
guide wedge, and with it the deflecting 
wedge, to revolve until the faces of the 
guide and pilot’ wedges are coincident, 
the top one sliding on the bottom one 
until they jamb, If the weight of the 
rods is not sufficient to shear the rivets, 
hydraulic pressure is put on the piston 
of the drilling machine and the copper 
rivets sheared off, leaving the main de- 
flecting wedge in position at the bottom 
of the hole. 

The main rods, together with the “C” 
rod which was riveted to the top of the 
main deflecting wedge, are now with- 
drawn from the hole, and the direction 
of the main deflecting wedge is surveyed 
to ascertain if it is in the required posi- 
tion. 

If the position of the main deflecting 
wedge is correct, “C” rods witrt a “C” 
bit are now attached to the main rods and 
these are lowered down the hole, enter- 
ing the ring at the top of the main de- 
flecting wedge which acts as a guide. 
Drilling is commenced with the “C” bit 
and continued along the face of the main 
deflecting wedge, which throws the bit 
over into the side of the previous bore- 
hole. 

Up to the beginning of 1910 this “C” 
hole would have had to be continued 
down to the desired depth, the main de- 
flecting wedge being left in position in 
the hole until drilling was completed so 
that the top ring of it would always act 
as a guide for the “C” rods to enter the 
new hole, and consequently no further 
deflection could be made from the “C” 
hole, as it would have meant again de- 
creasing the size of the hole. 

In April, 1910, it was decided to try 
to obtain another core of the reef at the 
Lace Proprietary Mines borehole, com- 
mencing the deflection about 800 ft. above 
the bottom of the hole, and this work 
was carried out successfully as follows: 
As the hole had been standing for five 
months a considerable amount of sedi- 
ment had settled in the bottom and this 
had to be cleared out first of all, which 
was done by drilling with a blank crown 
attached to the rods to loosen the sedi- 
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ment, the pump forcing it with the water 
to the surface. 

Then 150 ft. of old drill rods were 
dropped down the hole. The main rods 
were next lowered with the machine and 
it was found that the bottom of the old 
rods had stuck in the hole 10 ft. from 
the bottom. The main rods were then 
raised and 425 ft. of old rods were 
screwed together, on top of which 200 
ft. of 1%-in. piping were screwed and 
the whole length of 625 ft. dropped down 
tne hole. 

The reason for screwing this piping on 
the top of the old rods instead of using 
the whole 775 ft. of old rods was because 
the old drill rods were magnetic to a cer- 
tain extent and would affect the needle 
of the survey instrument used, whereas 
it was found that the ordinary water pip- 
ing had no appreciable magnetism. 

To the top length of the 1!4-in. pipe a 
pilot wedge was attached. The position 
of this wedge was surveyed and the main 
deflecting wedge and guide wedge set so 
that the deflecting cut would be immedi- 
ately opposite the direction in which the 
borehole was dipping. 

Drilling was then re-started with a “C” 
bit and rods (154 in. diameter), the de- 
flection from the old hole commencing at 
a depth of 5872 ft., and was continued 
down to a depth of 6160 ft., where the 
footwall of the reef was again inter- 
sected. 

From the above it will be seen what an 
enormous advantage is gained by means 
of this ingenious contrivance of a de- 
flecting wedge, as in this case a second 
complete section of the reef was obtained 
at a distance of 60 ft. horizontally from 
the point where the reef was intersected 
in the original borehole, for the cost of 
drilling only 278 ft., as against 6160 ft. 
had a second hole been sunk from the 
surface. 

The necessity. of reducing the diameter 
for the deflected portion of the hole has 
now been overcome by an ingenious in- 
vention of William Gallagher, who for 
many years has been one of the leading 
diamond drill contractors on the Rand, 
where, I think I am right in saying, dia- 
mond drilling has attained a high stan- 
dard of perfection. By Mr. Gallagher’s 
invention, a succession of deflections can 
be taken from a borehole and each de- 
flected portion kept the same diameter 
as the original hole. This was success- 
fully carried out in the Witpoort bore- 
hole under my immediate supervision, 
where four successful deflections were 
made down to a depth of 1500 ft. owing 
to the hole either deviating from the 
vertical or taking a wrong direction. 

Mr. Gallagher’s invention is worked as 
follows: When the deflecting wedge has 
been set, the “C” hole is only drilled to 
a depth of about 12 ft. below the top of 
the deflecting wedge, after which the rods 
are withdrawn and the taper tap is then 
lowered and screwed into the guide ring 
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at the top of the main deflecting wedge, 
which is pulled out of the hole by this 
means; after which, the pilot wedge, to- 
gether with the bottom pipe connected to 
it, is also raised. 

A piece of round iron about 1 in. in 
diameter, and in this case about 13 ft. 
long, the bottom end of which has been 
bent about 4 in. out of the straight, is 
fastened on to the end of the main rods 
with two copper rivets, and lowered down 
the hole until the bottom end of the 
round iron is level with the top of the 
new hole which has been drilled by the 
“C” bit. 

The rods are then lowered very gently 
and twisted round at the same time so as 
to get the bent end of the round iron into 
the new hole. Once the operator thinks 
this has been done, the rods are further 
lowered until the bottom end of the round 
iron rests on the bottom of the new hole. 
When this has been effected, the copper 
rivets are sheared off in the same way as 
explained above, and the main rods with- 
drawn, leaving the iron rod at the bottom 
of the new hole. 

A fairly liquid mixture of portland ce- 
ment is now made and put into a piece of 
piping of a length sufficient to carry the 
required amount of cement to fill up both 
the old and the new holes to about 1 ft. 
above the top of the iron rod. The bot- 
tom end of the pipe is burred on the in- 
side so as to hold a blank flange, made of 
thin insertion, the same diameter as the 
inside of the pipe. 

The pipe is then filled with a liquid ce- 
ment and a similar insertion flange fixed 
on the top, but having a flap valve cut 
into it. The pipe is then fastened on to 
the end of the main rods and lowered 
down the hole until the bottom of it is 
about 1 ft. from the top of the iron rod. 
Water is then pumped down the center of 
the drill rods, the pressure opening the 
insertion flap valve downward and forc- 
ing the cement, together with the bottom 
insertion flange, out of the pipe, and thus 
filling both old and new holes with ce- 
ment up to the requisite hgight. 


This cement is allowed to harden for 


two or three days, after which, drilling 
with a “B” bit (the same size with which 
the original hole is drilled) is com- 
menced, and the cement is drilled away 
until the top of the iron rod enters the 
hole in the bit and acts as a guide, pulling 
the bit and rods over from the old hole 
into the new. Drilling is continued to 
some depth below the bottom of the 
iron rod; when once the core breaks, the 
iron rod, together with the core, which 
has broken off underneath it, is drawn 
out of the hole in the core-barrel in the 
usual manner. 


Subway Travel in London is not in- 
creasing at the rapid rate that it is in 
New York. The passengers carried on 
the London “tubes” in 1911 were 175,000,- 
000, as compared with 173,000,000 in 
1910. 
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The Genesis of the Stee! 
Eating Worm 


We noted in ENGINEERING News 
April 11, 1912, p. 711, the reappeara; 
of that ancient Munchausen tale conce; 
ing “the worm that eats steel rai! 
which has for a quarter of a centy 
been revived at intervals to do duty 
a “filler” in stray corners of the nev 
Papers. 

As a result of that publication we h. 
learned where this particular story orit 
nated. At our request, E. G. Spilsbu: 
Past-President of the American Institu 
of Mining Engineers, who was not on: 
present at the birth of the story, but a; 
pears to have been a sort of associa: 
midwife, has consented to reveal to th: 
world the true record concerning this 
marvellous tale. 

Mr. Spilsbury writes us as follows 


Sir—Your ‘request for an account 
the discovery of the “Steel worm” tak. < 
me back to the little manufacturing vi! 
lage of Haspe in Westphalia, in ti: 
year 1866. Just about that time the ji; 


begun on a commercial scale, and th: 
press—both lay and technical—was f1\!! 
of discussions for and against the new 
product. 

The professional employees of the di! 
ferent iron, steel and chemical works of 
the surrounding country used to meet 
every Thursday evening in the “Wein- 
stube” of the local hotel and discuss «!! 
questions that were then of general in- 
terest. Any visitors were also mad 
welcome. Under the stimulus of good 
fellowship, and possibly good wine, «il 
sts of theories—scientific and other- 
wise—were evolved, and the outcome of 
these meetings was the founding of th: 
Society of “Ulk,” which soon became 
known all over Germany as the source 
for practical jokes. The title “Ulk,.” an 
old and nearly obsolete German word 
means “fun,” and for our motto we used 
the three Jetters U L K as the initials 
for the words, Unsinn, Folly; Leichtsinn, 
Frivolity: Kneipsinn, Conviviality; and 
we never belied either one of them. 

It was then at one of these Thursday 
evening meetings that the “steel worm” 
was born. An inquisitive editor from 
cone of the neighboring towns was th: 
subject of the joke, which was pro- 
pounded in confidence to him as a scien- 
tific discovery of great value. It was 
supposed to be kept a secret until fur- 
ther investigation should prove the cor- 
rectness of the theory. 

By the following Thursday, the anima! 
itself was produced, being a gruesome- 
looking thing, nearly all head, made out 
of gutta percha burette tubing. It was 
exhibited in a bottle half filled with rol! 
scale, and the worm itself, having been 
filled with dilute hydrochloric acid 
would, when properly’ stirred with «4 
glass rod, emit a drop, which at once 


* attacked the flakes of the roll scale d 


proved the theory that corrosion of (hr 
rails was due to an acid secretion «11 
that the resulting oxides were the food 
of the worm. 

The newspaper man swallowed 
whole story and proceeded to publis! 
quoting the names of quite a numb: © 
well known iron and steel men 
sponsors. The press all over Ger» 
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‘1k the matter up and very funny dis- 
cassabail resulted among their different 
correspondents. Some of the most amus- 
ing were the denials of the authorities 
quoted in the first published account that 
they had ever noted or studied this ques- 
tion of rapidity of corrosion of Bessemer 
steel rails, over those made from iron. 
of course, the matter was too ridiculous 
to be kept up as a serious discussion for 
very long, but the story has never died, 
and every year or sO crops up as a new 
ind wonderful discovery. 

While the carrying out of the details 
of the story was the result of the com- 
bined efforts of our society or club, the 

st conception of it was evolved from 

brains of a young man whose name 
| forget, but who was, I think, a chemist 
at the Hoerde Iron Works in Bochum. 

Quite a number of other discoveries 

i inventions emanated from that little 

terie of bright intellects, but none of 
them have equalled the vitality or 
longevity of the “steel worm.” 

E. Gybbon Spilsbury. 

{5 Broadway, New York, Aug. 6, 1912. 





An Apparatus for Disinfecting 
Railway Cars 


The accompanying halftone is a view 
of a tank now in use on the Prussian 
State railways for the disinfection of 
railway cars. The tank is an air-tight 
wrought-iron cylinder, 16.4 fti.in ¢ciam- 
eter and 75.5 ft. long, firmly fixed on a 
foundation and provided with rails of 
standard gage so that it can take inside 
a railway coach of the ordinary Euro- 
pean dimensions. It is provided, as shown, 
with a rolling door which can be her- 
metically closed against the open end. 

The disinfection is carried on by the 
combined use of reduced pressure, ele- 
vated temperature and the application of 
a germicide in vapor form. The car is 
run into the tank and the door hermet- 
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ically closed. The temperature of the 
‘interior is then raised to about 120° F. 
by means of steam pipes, which line the 
tank and at the same time pumps exhaust 
the air to about 27 in. of vacuum. At this 
temperature and pressure water boils and 
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tion at Potsdam for some three years and 
is reported to have given complete satis- 
faction. The cost of the entire struc- 
tural portion of the apparatus was 520,- 
000, and the operating machinery, $1100. 
The cost of operating per day of 10 hr., 


A TANK FOR DISINFECTING RAILwAY Cars USED ON THE PRUSSIAN STATE 
RAILWAYS 


it is claimed that the combined action 
of the temperature and pressure causes 
the death of all vermin. To destroy all 
bacterial life, some germicide, such as 
formalin, is then introduced in vapor 
form from a small tank inside the main 
tank. 

In operation it takes about five hours 
to effect complete disinfection of the car. 
One of these tanks has been in opera- 


Letters to the 


Shipping Cement in Bulk 


Sir—A brief account of the methods 
pursued in successfully handling a large 
quantity of cement in bulk may be of 
interest, in view of the letters on the 
subject which have recently appeared in 
ENGINBERING NEws. 

The H. E, Talbott Co., of Dayton, 
Ohio, in the construction of Lock No. 5, 
on the” Monongahela River, at Browns- 
ville, Penn., used over 60,000 bbl. of ce- 
ment, practically all of which was 
shipped in bulk. The cement was re- 
ceived in ordinary box cars and wheeled 
into the cement warehouse through cov- 
cred runways. The warehouse was in 
effect four wooden hopper bins with a 
‘ight frame and sheet metal structure 


for protection from the weather. Tongued 
and grooved 2-in. lumber was used for 
the bins. Such crevices as appeared on 
account of settlement were covered with 
strips of tin and no appreciable leakage 
occurred. 

The cement was taken from these bins 
in a motor-driven hopper car of about 15 
bbl. capacity, which received its load 
through short spouts from the bottoms of 
the bins, an ordinary gate valve with 
rack and pinion being used. This hopper 
car delivered the cement in turn to a 
storage bin of 50 bbl. capacity at the 
mixer by means of an inclosed bucket 
elevator. The storage bin had discharge 
spouts with rack and pinion gate valves. 
The proper quantity of cement for each 
batch of concrete was received in a small 


not including interest and depreciation is 
given as follows: 





SOP) OUI a og $2.00 
Electricity (pumps).............. 1.00 
PUN IG  < CLe eek els be ced eakies 1.10 
WGP ck wacwcksavevabecesiachves 0.90 

$5.00 


The apparatus was made by the Julius 
Pintsch company at Hamburg. It is de- 
scribed in “Rivista Tecnica delle Ferrovie 
Italiane,” July 15, 1912. 





metal tub mounted on wheels and piv- 
oted to discharge into the hopper over 
the mixer. 

The loss of cement due to this pro- 
cess of handling was negligible, certainly 
not as great as ordinarily occurs wh n 
bags are used. In addition the losses 
due to damaged and lost bags and the 
expense of returning the good ones are 
eliminated. 

A change in the plan of prosecuting 
the work made it necessary to keep a 
considerable quantity of cement through 
the winter. On account of the prevail 
ing dampness in the river valley during 
that period considerable anxiety was felt 
in view of the possibility of deteriora- 
tion. However, the only effect noticed 
was the formation of a very thin film 
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over the exposed surface in the dins and 
an occasional small lump or cake where 
drops of rain had come through holes in 
the metal roof. 

There is no doubt that the shipping 
of cement in bulk is entirely feasible, 
and where the quantity to be used will 
justify a small extra expense in respect 
to plant for handling the material there 
is no doubt that the method is econom- 
ical as well. 

C. M. STARKEY, 

Chief Engineer, the H. E. Talbott Co. 

Sault Ste. Marie, Ont., 

Aug. 19, 1912. 


A Difficult Steel Casting 


. Sir—In your issue of Aug. 15, the 
writer noted, with great interest, an ar- 
ticle entitled “‘A Difficult Steel Casting.” 
We are enclosing a photograph of a 
carbon-steel casting recently completed 
in our works, trusting that you may con- 
sider the job to be of sufficient interest 
to make note of. 

You will note that the angle of the 
helix is greater than that of the castings 
described in the article referred to, mak- 
ing the castings more difficult of accom- 
plishment. 





CAST-STEEL SCRAPER CASTING MADE BY 
THE WHEELING MoLp & Founpry Co. 
WHEELING, W. VA. 


The casting weighed 2100 Ib. and its 
dimensions were as follows: 


Length over @ll. sic cececss 0 ft. 
Bensgth Of helix... ....cceees 7 ft. 10 in. 
SPUN MR) CIEE oie os ot so Sos 30 in. 
Diam. shaft, center.......... 4% in. 
Diam. shaft, ends........... 3% in. 
Thickness helix tip......... % in. 


This road scraping casting was made 
of very tough steel, and photograph 
shows it as it came from the sand. 

F. pu P. THOMSON, 

Chief Engineer, Wheeling Mold & Foun- 

dry Co., Wheeling, W. Va., Aug. 21, 1912. 





Spiral Reinforcement a Nec- 
essary Safeguard for a 
Concrete Column 


Sir—So many elaborate theories have 
been written and contradictory discus- 
sions advanced on the subject of con- 
crete columns reinforced with longi- 
tudinal rods and circular or square hoop- 
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ing, it occurred to the writer that it might 
be of interest to the profession to relate 
an experience recently had during the 
erection of a four-story reinforced-con- 
crete building. 

After the roof of the building referred 
to had been poured and the falsework re- 
moved, the writer received a very urgent 
telephone message from the foreman at 
the job to come with all possible haste to 
make an examination of one of the col- 
umns in the basement, which, from all 
exterior indications, was about to col- 
lapse. The column mentioned extends 
3 ft. 6 in. below the ground surface of 
the basement floor, on account of an ele- 
vator pit immediately adjoining. 

After the fill had been entirely re- 
moved from around the column, it was 
found that part of the concrete, from the 
surface of the ground down to the top 
of the footing, had actually fallen away 
and in some cases the hooping left ex- 
posed. The concrete that remained out- 
side of the hooping could be readily re- 
moved with the hand. The situation 
seemed indeed very alarming, and if the 
writer had not possessed a great deal of 
confidence in the efficiency of spiral 
hooping, an immediate exit would have 
been made to await the crash and subse- 
quent removal of the débris. 

By referring to the sectional elevation 
in the accompanying cut it will be noted 
that the cross-section of the column 
affected was 20x23™% in. The column is re- 
inforced with six 1-in. round longitudi- 
nals, with 34-in. round spirals spaced 3 in. 
c. toc. and 16 in. in diameter. Originally 
the column was to have been 20x20 in., 
but on account of certain changes being 
made in the dimension of stairway, the 
column was extended in one direction to 
meet the architect’s requirements. 

The actual calculated dead load sup- 
ported by the column, when its condition 
was discovered, amounted to 85,000 Ib. 
The area of the 16-in. core is 201 sq.in., 
which gives a unit pressure of 422 Ib. 
per sq.in. Notwithstanding the fact that 
the concrete could be orumbled in the 
hand, no settlement of the building could 
be detected. The concrete from cd up 
was in perfect condition and gave con- 
siderable difficulty to laborers while 
chiseling shoulders to receive shores, 
necessary before a sufficient number of 
men could be induced to make the re- 
pairs. 

The column was repaired by removing 
the concrete outside of the hooping and 
placing 6 in. of new concrete from cd to 
eg, reinforced by additional hooping as 
shown in sketch. Particular care was 
exercised in obtaining a’ perfect shoulder 
in the old concrete in plane ab. 

A thorough investigation was made to 
ascertain the cause of disintegration. At 
first it was thought that the seepage 
water surrounding the columns was ac- 
countable. Samples of the water taken 
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by R. W. Hunt & Co. were teste id 
gave the following results: 


Total solids........... 114.89 grains per | 


MB. 6. Sees se ne ne 21.70 grains per | 
inity . . .0.2864 grams of sodium ord 


‘ Ss 1000 « 
Nitrogen as nitrite....... 0.014 gr .per 11% 


Nitrogen as nitrates.. ... . .0. 100 gr. per 1 

Neither the alkalinity, the organic | .; 
ter, the nitrates or nitrites seemed <.:\- 
ciently high to account for any decom- 
position of the concrete during the period 
after pouring. After making further in- 
vestigation it was concluded that prior to 
the pouring of concrete into the column 
form, the seepage water was permitted to 
enter the excavated opening around the 
column, through negligence on the part 
of the foreman, causing a separation of 
the cement from the aggregate during the 
deposition of the concrete from the first- 
floor level. 

If it is a fair question, the writer 
would like to inquire of the advocates of 
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the non-reinforced concrete column if 
this column would have stood under the 
circumstances described, if it had been 
reinforced only with cement? 
W. J. KNicuT. 
Wainwright Bidg., St. Louis, Mo. 
Aug. 13, 1912. 








Notes and Queries 


In the letter on “The Autoclave Boil- 
ing Test for Cement,” by Bernard En- 
right, in Engineering News, Aug. 8, 1°'2. 
the last cement-sand mixture on p 264 
should have been “1 cement to 6 sand 
instead of “1 cement to 5 sand.” Since 
the publication of the letter the tvs's 
reported in that table have been car 1 
further, as follows: 


TENSILE STRENGTH AT 28 DA\ 


ORE. nose cecisid cbinweswececccccces oe ( 
1 cement to 3 sand.......+--++++: 
1 cement to 4 sand......+0++++:> 
1 cement to 5 sand.....--+e0+-> 
1 cement to 6 sand.........+----> 
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The Seattle Municipal Elec- 
tricity Supply System 


The Seattle municipal electricity sup- 
ply system after seven years growth 
seems to have earned an enviable place 
among municipal undertakings and in- 
deed among. dividend-paying public 
utilities whether under municipal or 
private management. The first year’s 
operation, 1905, vielded a deficit of 2% 
on the indebtedness, $876,000. At the 
end of the fourth year, the 1.6% accumu- 
lated deficits had been wiped out, depre- 
ciation revenues, equal to 6% the value 
of the enlarged property, had been ex- 
tablished, and a 1% surplus on the total 
indebtedness earned. At the close of the 
seventh year, 1911, the depreciation 
revenues had mounted to 21% the value 
of a still larger property, the annual 
surplus was 4.7% of the indebtedness, 
and the accumulated surplus 11% 
During this time the cost of electricity 
had dropped from 20c. to 6 for ordinary 
consumers. The citizens may well have 
confidence in a department having such 
a record. 

Several things contributed to this end 
—factors like a low rate of bond interest 
secured by pledging city credit, the 
readiness of the people to sanction 
needed enlargements, the re-investment 
of depreciation reserves and surplus 
earnings in lieu of bonds to that 
extent, and elimination of the evil 
effects of political interference. The 
125-page report of the lighting de- 
partment gives in greater detail all the 
facts we have here commented on or 
shown in our review elsewhere in this 
issue. This attractive and interesting 
document should be in the hands of all 
those engineers who believe in municipal 
ownership of utilities—and of those.who 
do not believe in it. 








An Expensive Method of 
Hydrographic Surveying 


An uncharted shoal between Point 
Judith and Block Island, at the eastern 
entrance to Long Island Sound, was the 
cause of serious damage to the United 
States battleship “Nebraska,” on Aug. 8. 

It is not yet known just what the dam- 
age to the “Nebraska” will amount to in 
dollars; but it is safe to say that it will 
be no insignificant sum. The vessel was 
proceeding very slowly, otherwise its in- 
juries might have been more serious, per- 
haps even the total loss of the ship. At 
all events this experience illustrates an 
expensive, but not uncommon method of 
“finding” uncharted or undiscovered 





shoals and other dangerous obstructions 
to navigation. 

No part of our coasts has been more 
thoroughly surveyed by the time honored 
method of sounding with lead and line 
than this section about the Newport 
Naval Station. In general the charts of 
no foreign nation are held in higher repute 
among navigators than those issued by 
the U. S. Coast and Geodetic Survey. 
The underlying reason for this and other 
similar accidents comes from placing re- 
liance on hydrographic surveys of com- 
paratively shallow waters where depths 
have been verified by soundings only. 

To find submerged boulders on a sandy 
bottom with sounding lines is good for- 
tune rather than good surveying. It has 
taken many years and cost enormously 
in moncy and lives to find obstructions by 
running vessels upon them. One of the 
best reasons why shipwrecks from this 
cause are not more frequent is because 
deep-draft ships seldom leave regular 
paths or channels which have been 
proved by the passage of many ships to 
be free from obstructions. 

There is another and more economical 
method of verifying charted depths than 
maneuvering $10,000,000-battleships over 
them. This is by sweeping or dragging 
over them with the long wire drag de- 
veloped and already used extensively by 


the Coast & Geodetic Survey, a de- 
scription of which will be found in 
ENGINEERING News of Dec. 1, 1910. A 


party under Assistant N. H. Heck is 
even now engaged in a wire-drag survey 
in the immediate vicinity of the place 
where the “Nebraska” struck, and in the 
course of another season’s work would 
undoubtedly have found that particular 
boulder. 

A charted shoal does not insure against 
shipwreck, as the recent grounding of 
the battleship “Arkansas,” near Rock- 
land, Maine, illustrates. The accident 
occurred on June 2, last, during the 
speed trials of the battleship and before 
its final acceptance by the government. 
While in charge of a coast pilot em- 
ployed by the ship’s builders, the “Arkan- 
sas” scraped its bottom on 2 ledge now 
known to have been one of those found 
by a wire-drag survey in the season of 
1908," and shown on all charts of the 
Coast & Geodetic Survey issued since. 
The pilot was using an old chart and 
hence did not know the existence of a 
dangerous ledge, not far from the trial 
course. However, such an _ accident 
could not have happened had the vessel 
been in charge of naval officers, who are 
most careful navigators, and among 
whom it is held to be hardly less than 


criminal to run a vessel upon a charted 
shoal. 
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The Question of Interna- 
» tional Specifications 


Next week’s congress of the Inter- 
national’ Association for Testing Ma- 
terials in New York, its sixth general as- 
semblage since 1897, and the first in 
America, is somewhat different from the 
majority of international congresses, both 
in aim and in method. The general ob- 
ject of exchange of opinion between the 
technical men of different nations is in 
this case supplemented by the larger and 
more far-reaching object of deriving 
active positive conclusions from the 
exchange of opinion. The association 
since its first meeting has made en- 
deavors to unify not only the methods 
of testing, but also the standards set up 
for materials in the form of specifica- 
tions. Consistent work has been done on 
this problem. In its methods also the 
association differs from other interna- 
tional-congress bodies, for it works not 
merely through its own centralized or- 
ganization but through and with the as- 
sistance of national affiliated organiza- 
tions in the principal countries. The 
American Society for Testing Materials 
and the German association of similar 
nature are among the largest of these. 

The congress promises to be a re- 
markably active and successful gather- 
ing. Information obtained from the of- 
ficials who have been at work on the 
preparations for months past leads us 
to believe that the quality of the work, 
the mechanical provision made for its 
due handling, the attendance from 
abroad and from the United States, and 
the interest brought to bear upon the 
important technical matters coming be. 
fore the congress, will be such as to set 
the association meeting upon a remark- 
ably high plane. Some 300 foreign mem- 
bers will be present, together with prob- 
ably 500 or more Americans. The large 
list of papers to be presented contains 
essential contributions both to the knowl- 
edge of materials and to the art of testing 
them for various properties, and has inti- 
mate bearing on the industrial economy 
of each country, apart from any interna- 
tional aspect. 

However, the most important element, 
from one point of view, is the prospec- 
tive discussion of international specifi- 
cations. The committee on internal spe- 
cifications for iron and steel will pre- 
sent a full report, we are informed, This 
report, when it appears, will for the first 
time give us an intimation of the ulti- 
mate prospects of international unifica- 
tion of material quality. The indications 
on this matter during the past year have 
been discouraging. The international de- 
liberations which have taken place, as 
the culmination of fifteen years’ con- 
stant effort, have seemed to result in a 
frank admission of failure. The actual 
report of the committee at the congress 
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and the deliberations thereon will tell 
whether this acknowledgment of fail- 
ure is maintained, and whether, if main- 
tained, it speaks for a real and perma- 
nent impossibility of coming to agree- 
ment on the principal qualities of the 
most largely used materials. 

Viewing the matter from the outside, 
it is hard to understand why (for ex- 
ample) structural steel in Germany, in 
the United States and in England should 
mean three distinct kinds of material. 
There seems to be no reason why the 
materials should not be_ substantially 
identical, and why any minute differ- 
ences (which may continue to exist, on 
account of industrial conditions in the 
several countries, varying ore and fuel 
supply, etc.) cannot be allowed for in 
minor clauses or covered by suitable 
explanatory citation of limits. 





Relieving Sidewalk Traffic 
Congestion in New 
York City 


The relief of street-traffic congestion 
is a problem which the municipal engi- 
neers of our large cities are coming to 
face more and more every day. In most 
cities it is the crowded condition of road- 
way traffic, the obstructions of interlac- 
ing street-car systems and innumerable 
vehicles, that must be regulated and re- 
duced, but in portions of our older and 
more closely populated cities, particu- 
larly in the business districts, the prob- 
lem is a sidewalk problem. In the busi- 
ness districts of New York City, that is, 
on certain streets south of 42nd St., Man- 
hattan, the congestion of sidewalk traffic 
has become so great as to demand imme- 
diate remedy. In these streets, particu- 
larly in the extreme southern end of the 
island, the multiplied population of floor 
upon floor of tall skyscrapers throws onto 
the sidewalks at certain hours of the day 
many more people than their limited area 
can accommodate. The obyious remedy of 
widening the sidewalks at the expense of 
the roadway cannot be applied in these 
congested streets, for where the roadway 
is wide enough to stand this there is 
always a street-car track which would 
prevent the narrowing of the roadway 
limits and where there are no car tracks 
—on such streets, for instance, as Pine, 
Wall and Nassau—the roadway itself is 
hardly wide enough for the required 
vehicular traffic which passes through 
these streets in the early and late hours 
of the day and the whole space between 
the building line. will not more than ac- 
commodate the human travel at the noon 
hour. 

Since the widening of the sidewalks 
could not be made toward the roadway, 
the only remaining direction had to, be 
followed. In the last two years the City 
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of New York, acting through its i,arg 
of Estimate, which was given contro) of 


the streets in 1905, has approached 
successful solution of the sidewalk prob. 
lem by removing in a number of streets 
all the many obstructions which filled the 
sidewalk and prevented the free passage 
of pedestrians. In New York City, as 
in many other cities, the building line has 
been regarded as a surveyor’s line to be 
generally kept to in a street structure, 
but of an extremely flexible nature as re. 
gards minor protuberances which do not 
occupy the entire width of the building 
lot. Bay windows, stoops, steps, en- 
trances, show windows, stands and signs 
all overlapped the legal building line and 
encroached on the valuable space re- 
quired for the sidewalk. The Board of 
Estimate some time ago decided that 
such encroachments were illegal and 
ordered their removal on a number of 
specified congested streets at the ex- 
pense of the individual owning the en- 
croaching property. At first the order 
was fought by some, but court rulings 
were frequently made that although per- 
mits to build encroachments may have 
been issued by one or another city de- 
partment, the city’s title to its streets is 
inalienable and it may repossess its street 
space thus given away. 

Acting under these rulings, during the 
past year a large amount of sidewalk ob- 


, struction-removal work has been done. 


Borough President McAneny of the Bor- 
ough of Manhattan has recently reported 
that in that borough during the past year 
21% miles of street widening has been 
completed and approximately 425,000 
sq.ft. has been reclaimed by the city. The 
assessed values on these streets vary 
from $1000 to $10,000 a front foot, so it 
will be seen that the city has recovered 
valuable property. The expense to the 
city has been merely the widening of the 
roadway where the ground has been 
taken for that purpose, whereas the cost 
to owners is estimated to be between 
$4,000,000 and $5,000,000. In nearly 
every instance the owners have taken the 
action of the city in good part and have 
endeavored to readjust their entrances 
and fronts in a more fitting architectural 
style than they had before. The benefits 
have been most marked. On Fifth Ave. 
in particular and on lower Broadway, 
while there is still a very marked con- 
gestion in traffic, the situation is much 
improved over what it was before when 
the whole body of pedestrians had to 
turn out every 30 or 40 ft. to avoid some 
illegal obstruction to the sidewalk. 

Other cities will do well to profit by 
the experience of New York and put 4 
stop to sidewalk encroachments before 
they have gone any further. By this 
means large expense to private owners 
of property will be saved and the com- 
fort, convenience, time and patience of 
the sidewalk-using public will be con- 
served. 
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The Invention of the Auto- 
matic Car Coupler* 


In our obituary column a few weeks 
ago, there was recorded the death on 
June 16, at Alexandria, Va., of Major 
Eli H. Janney, the original inventor of 
the automatic car coupler now in uni- 
versal use on American railways. It 
seems appropriate at this time to put on 
record some of the interesting history 
in connection with the development of 
the automatic car coupler. While the 
facts related were familiar to every rail- 
way man a quarter of a century ago, they 
are unknown to many of the younger 
generation. 

Perhaps no mechanical problem has 
ever attracted the attention of a wider 
circle of inventors and engineers than 
did the problem of designing an auto- 
matic car coupler during the quarter cen- 
tury following the Civil War. At that 
time the link-and-pin coupler was in uni- 
versal use on freight cars, although on 
passenger rolling stock the Miller square- 
hook coupler had generally superseded it. 
The foremost reason for the adoption of 
an automatic coupler was, of course, the 
matter of safety to employees. With the 
old link-and-pin coupler it was necessary 
for a switchman to hold the link with 
his hand and guide it into the mouth of 
the drawhead on the meeting car, as two 
cars came together. He had to be quick 
enough to withdraw his hand before the 
drawheads met or his hand or fingers 
would be caught and crushed. There are 
thousands of men still living who sacri- 
ficed fingers, hands and arms in coupling 
cars with the old-time link-and-pin. 

It was easy to perceive the possibility 
of inventing some device which would 
allow two cars to couple automatically 
when they came together and which could 
be released by some mechanism that 
could be operated by the switchman from 
the side of the car. Inventors by the 
thoasand and ten thousand, amateur and 
professional, in all parts of the country, 
labored eagerly to solve the problem. The 
amount of money spent on drawings, 
models, attorneys and patent-office fees 
and in attempts to manufacture and sell 
various types of automatic car couplings 
in the twenty years from 1865 to 1885 
would probably reach many millions of 
dollars. 

The greatest difficulty was that the in- 
vention was so easy to make! Almost 
any mechanic with a little ingenuity could 
contrive some arrangement which would 
work beautifully on a small model and 
would meet what was supposed to be the 
main requirements; to wit, automatic 


*For the illustrations reproduced to ac- 
fombany this article, and some of the 
acts stated, we are indebted to a 
pamphiet entitled, “The Evolution of 
rg couplings,’ issued by the McConway 
9 orley Co., of Pittsburgh, in connec- 
on with the International Railway 


Congress of 1905 
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coupling by impact and release from the 
side of the car. 

Thousands and ten thousands of ama- 
teur inventors, after scheming out a de- 
vice to accomplish these ends, believed 
that they had solved the problem which 
had baffled everyone else and that un- 
told fortunes were already within their 
grasp. The next step was to seek out 
the blacksmith, the country carpenter or 
the model maker and have some sort of 
model of the wonderful invention ham- 
mered or whittled out. Then a patent 
solicitor was hunted up and after being 
sworn to absolute secrecy, the model 
was unfolded to his gaze. 

Thousands of patents in the files at 
Washington record the buried hopes of 
whole regiments of car-coupler inventors. 
Every one of them believed, and prob- 
ably if living still believes, that his final 
failure to obtain the fortune which he 
deemed was rightly his was due to the 
brutality and ignorance of railway offi- 
cials, their failure to appreciate the mer- 
its of his device and their deliberate pref- 
erence to sacrifice the lives and limbs 
of their employees rather than spend 
money to provide safer methods of op- 
eration. © 

There was undoubtedly some measure 
of truth in this indictment. The railway 
companies and railway officers of that day 
did procrastinate in the adoption of an 
automatic coupler; and without doubt 
many of them failed to appreciate the 
vast importance of such a device, not only 
from the point of view of safety to their 
operatives, but from the point of view 
of economic railroading. 

But there were numerous reasons for 
this procrastination of the railways. It 
was extremely difficult at that day to find 
anyone wise enough to say with au- 
thority what type of automatic coupler 
should be adopted; and even if one were 
found wise enough to make a choice, with 
the loose organization existing among 
railway companies at that day, there was 
great difficulty in making any such de- 
cision when once arrived at authorita- 
tive. It was for a long time a case of, 
“who shall decide where doctors dis- 
agree?” , 

There were, for example, a considerable 
number of mechanical officers who be- 
lieved that any automatic coupler in order 
to be successful must be of the link-and- 
pin type in order that it might operate 
automatically with the cars already in 
service. In the late ’70’s and early ’80’s, 
furthermore, the matter of selection be- 
came complicated by the entrance of large 
business interests. Some of the au- 
tomatic-coupler inventors secured cap- 
ital and influential backing and carried 
their devices to such a stage of mechan- 
ical excellence that the officers of certain 
railways became interested in them and 
ordered the equipment of a considerable 
number of cars. In this way certain rail- 
ways became committed to a coupler of 
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one type and make, while other railways 
were equally interested in a coupler of 
different make. 

Action in the Master Car Builders’ As- 
sociation toward the adoption or approval 
of any one type of coupler was blocked 
by the united opposition of those who 
were interested in other types. The prize 
at stake was believed to represent many 
millions of dollars. Year after year, com- 
mittees of the Master Car Builders’ As- 
sociation investigated the merits and de- 
merits of various types of couplers and 
conducted exhaustive tests to determine 
their mechanical excellence or defects; 
but when it came to the point of action 
by the Association to adopt any one type 
of coupler, the clash of opposing inter- 
ests was sufficient to create a deadlock 
and prevent action. 

It is of great interest to note that while 
this conflict and delay continued, a 
coupler which was later to become the 
standard for railway use had been in- 
vented and to a considerable extent per- 
fected ready for adoption. Major Fli H. 
Janney, a former Confederate officer on 
the staff of Robert E. Lee, invented in 
1873 an automatic coupler having a 
forked head and a hook or knuckle revolv- 
ing in a horizontal plane. It was a crude 
device as shown in the illustration, Fig. 
1, but it contained the germ which was 
afterward to be developed iito a prac- 
tical coupler. In the following year, 1874, 
Major Janney patented an improved 
coupler embodying the same operative 
elements but worked out on much better 
lines. Reference to the accompanyinz 
cut, Fig. 2, will show the close resem- 
blance to the present type of coupler. 

Three years later, in 1877, Janney suc- 
ceeded in interesting in his invention the 
McConway & Torley Co., of Pittsburgh, 
who were owners of a malleable-iron 
foundry, and they coéperated with him in 
developing and marketing the invention. 
No couplers of the design shown by Jan- 
ney’s patent of 1873 or 1874 were ever 
put in service; but in 1879 he took out « 
new patent in which the contour lines o/ 
the meeting surfaces were changed ic 
those that were eventually adopted by the 
Master Car Builders’ Association, and 
some couplers of this design were sonn 
tried on passenger cars. The locking 
mechanism of the 1879 coupler, however, 
was not adapted for use on freight cars, 
and three years later, in 1882, Janney 
took out an additional patent for a coup- 
ler having the same contour lines, but a 
vertically moving locking pin especiaily 
suited for freight-service conditic: 
The same year witnessed the first trial of 
the invention on freight cars, the McCon- 
way & Torley Co. equipping 50 cars with 
the device, which were put in service, ‘ve 
believe, on the Pennsylvania R.R. 

It is worth noting that a large amour 
of courage was required for the -init:- 
adoption of this new and hitherto untri-. 
invention. In the first place the railwe.- 
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using it had to look forward many years 
in the future to receive any benefit from 
its installation. It must be remembered 
that with this type of coupler, auto- 
matic coupling could only take place 
when both of the cars which met were 
equipped with the coupler. But with cars 
running in general freight service, a few 
hundred or even many thousand cars 
equipped with automatic couplers were 
lost among the freight-car rolling stock 
of the country, which even at that date 
numbered nearly 1,000,000 cars. More- 
over, the risk to life and limb in coupling 
the new drawbar with the old link-and- 
pin coupler was even greater than in 
coupling two link-and-pin cars together. 
This increased risk had to continue for 
all the years to come until (if that time 
ever came) a large percentage of the 
rolling stock of the country should be 
equipped with this coupler. : 
Meanwhile other rival couplers were 
securing a strong position and influential! 
backing. Those favoring the automatic 
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gers and superintendents as well, com- 
ing up, as most of them had at that time, 
from the ranks. 

It was fortunate indeed for the rail- 
ways of that day and not less fortunate 
for the general public, whose interest 
was as great as that of the railway com- 
panies themselves, that there were among 
the mechanical officers of railways at that 
time, certain men of large ability, with a 
broad grasp of mechanical principles and 
with sufficient public spirit to be willing 
to devote time, energy and influence to 
the correct solution of a problem whose 
importance they fully realized. Among 
the names which stand out with greatest 
prominence among the leaders of that 
day who had the largest influence in 
bringing about a correct decision are 
those of the late M. N. Forney, for many 
years Editor of the Railroad Gazette; 
Godfrey W. Rhodes, Superintendent of 
Motive Power of the Chicago, Burlington 
& Quincy R.R., and E. B. Wall, Super- 
intendent of Motive Power of the Pitts- 





f Fic. 1. AuTomatTic CAR CouPLER PATENTED BY MaAjor_E. H. JANNEY IN 1873 


link-and-pin coupler as the standard had 
the very strong point in their favor that 
their device would work with the old 
hand-operated link and pin, if not auto- 
matically, at least with less danger to 
employees than would a coupler of en- 
tirely different type. 

Probably the most serious indictment 
brought against the Janney type of coup- 
ler, however, and the one which had the 
largest weight with the majority of rail- 
way officers of that day was the argument 
that the “loose slack” of the link-and-pin 
coupler was a necessity in starting trains. 
It was argued with every show of reason 
that since the maximum resistance in the 
movement of a railway car is at the mo- 
ment of starting, it was necessary that 
the locomotive should be able to start one 
car after another, as actually happened in 
the starting of a freight train coupled 
with the old link and pin. Hence, if a 
so called “close coupling” were adopted, 
where the locomotive had to start the 
whole train at once, a serious limitation 
of the load a locomotive could haul would 
be at once established. 

This argument was absolutely convinc- 
ing to the majority of the railway opera- 
tives of that day, and indeed it is prob- 
able to a majority of the railway mana- 


burgh, Cincinnati, Chicago & St. Louis 
Ry. Mr. Wall was among the early 
graduates of Stevens Institute at a day 
when graduate mechanical engineers in 
the railway service were little appreci- 
ated. But he made his abilities so felt 
that his promotion was phenomenally 
rapid. Within a few years of his gradua- 
tion, he was placed in full charge of the 
motive power and ¢olling stock of the 
Pennsylvania’s Southwest system. . 

It was Mr. Wall who succeeded in 
finally ending the long deadlock in the 
Master Car Builders’ Association by a 
motion in the annual convention of 1887 
that the vertical-plane type of coupler 
should be adopted as the Standard of the 
Association.* 





*In the pamphlet issued by the Mc- 
Gon wey & Torley Co., referred to above, 
Wm. McConway, to whose business fore- 
sight and energy a large measure of the 
success of the Janney coupler was due, 
gave the following reminiscences con- 
cerning the origin of the term “vertical 
phone”: 

“Questions are frequently asked as to 
the origin of the phrases “Vertical 
Plane” and “Master Car Builders 
Coupler.” 

The first of these originated with John 
W. Cloud, Engineer of Tests at the Al- 
teona Shops during the discussions of 
the coupler question incident to the ef- 
fort being made to select. a type. of 
coupler which could be made standard. 
to replace the “Link and Pin.” 

At the time,.there were under consid- 


. others before his final recommendations 
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To understand the significance 2.4 im. 
portance of this term, it is necessary to 
recall one of the chief objections :) th. 
old-time link-and-pin coupler, which was 
the fact that in order to couple a |oaded 
car to an empty car it was often ; 
sary to employ a bent link on account 
the difference in height of the two cars 
with the journal-box springs compressed 
different amounts. By  vertical-piane 
type of coupler, therefore, Mr. Wal 
meant a coupler which would permit the 
two hooks or parts engaging with each 
other to move up and down vertically 
without introducing stresses in the coup. 
lérs. The Janney type of coupler might 
more properly, perhaps, have been called 
a “horizontal-plane” coupler since its 
moving parts revolve in a_ horizontal 
plane to engage or release; but Mr. 
Wall’s motion not only prevailed in the 
meeting where it was proposed, but it 
gave to the coupler a distinctive name. 


Cees. 





eration various link cuntrolling devices 
combinations of links and hooks; “har- 
oon,” or arrow head type; solid draw 
coks which coupled torsionally. with 
the “Miller” and the “Janney” as the 
two used on passenger equipment to the 
exclusion of all other designs. 

In a discussion of the subject, Mr 
Cloud made the remark that the only 
automatic couplers which, so far, had 
given evidence of practicability by suc- 
cessful service were those in which the 
contact faces of the couplers came to- 
gether on a “vertical plane.” The phrase 


“took,” and hence the “Miller” and 
“Janney” became known as “vertical 
plane couplers.” 

To Godfrey W. Rhodes belongs the 
paternity of “M. C. B.” as applied to 
couplers. When after several years of 
experimental service, it had been dem- 
onstrated that the “Janney” met the re- 
quirements laid down for a freight car 


coupler, as did also some made in imi- 
tation (and it had been truthfully said 
“the nearer the imitation, the better the 
coupler’) there came a difficulty in the 
way of an official declaration of ap- 
proval by the Association, in that the 


Janney patente controlled all couplers 
that would couple with it. To remove this 
difficulty, the owners of the Janney pat- 
ents, at the request of the M. C. B. As- 


sociation, waived their rights to such 
raembers of the Association as applied 
for the waiver to permit the use of the 
Janney lines for couplers for other makes, 
for freight cars only. All the members 
of the Association applied for and re- 
ceived, individually, deeds of waiver. 
This, however, did not remove all the 
difficulties in the way. To recommend 
the adoption of the “Vertical Plane’ 
type would not cover the case, for the 
“Miller” coupler was of that type, and 
was not available. There was no other 
name sufficiently descriptive except 
“Janney” and that in the minds of some, 
at that time, seemed too much credit to 
give to the originator of the type. and 
would tend also to the overshadowing 
in the market of the imitations. At this 
juncture, Mr. Rhodes, at a meeting of a 
railway club in the West, made certain 
remarks which at this distance of time 
the writer can only paraphase: “If 
said he, “you are unwilling to designate 
the type which has been selected as the 
‘Janney’ type, then call it by any other 
name which will make the identification 
effective. Call it the ‘Master Car Bulld- 
ers Coupler’ if you will, but call it any- 
thing so that the name will identify the 
thing which has been adopted 
But the one man who stood in = 
forefront with those of “the Faith, - 
whose belief never faltered, whose cle’ 
judgment always saw the time for _ 
tion through the clouds of opposition. 
and whose recommendations nee 
proved a step backward when put !n the 
fect, who never hesitated to submit ' 
soundness of his own conclusions to 1 
test of the knowledge and experience 


was Edward B. Wall. Others there a 
and many of them too, but his — 
heads the list, close seconds though the 
be.” 




















August 29, 1912 


There were plenty of able engineers in 
the mechanical department of the rail- 
wavs of that day, however, who realized 
that the vertical-plane feature of the 


Janney coupler was not less important 


than the fact that the coupler substituted 


“spring slack” for “loose slack.” How- 


Ens.News 





Fic. 2. COUPLER PATENTED BY JANNEY 


IN 1874 


ever advantageous the “loose slack” was 
in enabling the light locomotives of the 
‘70’s to start a long train of light cars, it 
had already been found that with the in- 
creasing weight of rolling stock and in- 
creasing train lengths, the shocks from 
this loose slack in train movement were 
rapidly becoming ruinous both to cars 
and to lading. Breakage of links, pins 
and bull-nose drawbars on the roads of 
heavy traffic in the early ’80’s had be- 
come so serious an expense to the rail- 
ways, to say nothing of the wrecks 
caused by break-in-twos, that many pgo- 
gressive railway officials were ready to 
become converted to the new doctrine of 
close coupling and spring slack in place 
of loose slack. 

Thus it came about that while there 
was strong opposition to the movement 
to make the “vertical plane” type of 
coupler the standard it was not sufficient 
to defeat the measure. There was, how- 
ever, a very strong opposition to making 


Fic. 4. CouPLER PATENTED BY JANNEY IN 1882 


any one patentee’s or manufacturer’s 


coupler the standard for the railways of 
the country. This difficulty was finally 
met and overcome by the Master Car 
Builders’ Association Committee. which 
made a contract with the owners of the 
Janney Patent by which they relinquished 
their claims to a monopoly as to the con- 
tour lines of the Janney. coupler and 
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left them open to the free use by any 
manufacturer or railway.* 

With the difficulties thus cleared away, 
it would seem that action by the railways 
should have been prompt and rapid to 
equip their cars with the new coupler. 
Procrastination, however, continued. A 





413 


had by this time perceived to be the main 
road to economic railway transportation 

It should be remembered that at this 
time the power of one railway to influence 
the action of another was extremely 
limited. The only general organization of 
the railway companies was the rather 
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Fic. 3. CoUPLER PATENTED BY JANNEY IN 1879 


(Contour lines of coupler afterward adopted as standard by 


Master Car 


large number of important and influential! 
railways which had opposed the new 
coupler continued their opposition and 
refused to equip any of their cars with it. 
This attitude was distinctly discouraging 
to the railways which had supported the 
new type of coupler. While progress was 
made year by year in the equipment of 
cars, the work proceeded at a discourag- 
ingly slow pace. It became evident that 
unless some influence was brought to 
bear upon the dilatory and delinquent 
railway companies, the process of chang- 
ing from the old coupler to the new 
would drag along for many years. Dur- 
ing all that period the benefits which 
should be obtained from the millions of 
dollars already invested in the new equip- 
ment would be largely lost. Still more 
important from the point of view of rail- 
way economy, incomplete equipment with 
the new coupler delayed the increase in 
weight of cars and weights of trains 
which most progressive railway officers 
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*The opening of the field to competi- 
tion caused a host of coupler manufac- 
turers to enter the business and offer 
M. C. B. couplers. The fact that the 
owners of the Janney patent were able 
nevertheless, to retain the lion’s share 
of the business, is shown by the state- 
ment in the pamphlet referred to that 
up to 1905 they had made more than 1.,- 
400,000 Janney couplers, besides 100,000 
of a modified Janney type and large num- 
bers of still other couplers with other 
modifications. 


Builders’ Association) 


loose one known as the General Time 
Convention, the predecessor of the pres- 
ent American Railway Association. This 
organization adopted the Master Car 
Builders’ type of coupler as standard in 
1890, but it had no more power of 
compulsion over its members than had 
the Master Car Builders’ Association. 
Tables published in ENGINEERING News 
of Dec. 21, 1889, showed that at that time 
only a little over 60,000 cars in all had 
been equipped with the Master Car 
Builders’ type of coupler, and there were 
then in service nearly 18,000 cars 
equipped with automatic couplers of 
other types. Still more important, a 
number of railways reported that they 
were even at that date equipping all their 
new freight cars with these rival types of 
automatic couplers. 

It was under these conditions that one 
man, imbued with the spirit of public 
service, became convinced that the only 
prompt solution of the deadlock into 





Fic. 5. FINAL FoRM OF JANNEY COUPLER 


which the railways had fallen was nation- 
al legislation to compe! the railway com- 
panies to equip their cars with automatic 
couplers. 

This man was L. S. Coffin, of Iowa. Mr. 
Coffin was a clergyman when, in the early 
*80’s he was appointed by the Governor 
of lowa to membership on the State Rail- 
road Commission. It was while in this 
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position that he became familiar with the 
slaughter of railway employees in the 
operation of the link-and-pin coupler and 
the hand brake. After the expiration of 
his term of service as a railroad commis- 
sioner, he undertook a crusade to bring 
about a national law for safe railway ap- 
pliances. While he had the support and 
approval of the railway labor unions, he 
worked practically alone. He had al- 
ready made himself thoroughly familiar 
with the brake and coupler situation and 
had taken part in the famous brake and 
coupler tests in Burlington, !owa, in 
1887. For years he spent his time travel- 
ing all over the country, interesting men 
of influence everywhere in his campaign 
for the safety of “his boys,” as he called 
the men in the railway train service. His 
honesty, his zeal and his thorough knowl- 
edge of the subject secured him a hearing 
everywhere and disarmed opposition. It 
was, without doubt, due to the work done 
by L. S. Coffin more than to any other 
one man that Congress enacted, in 1893, 
the first railway safety-appliance act, 
which gave the railways five years to 
equip their cars with automatic couplers 
and with sufficient power brakes so that 
trains could-be operated by brakes con- 
trolled on the locomotive without the use 
of hand brakes. It also required a stand- 
ard height for drawbars, io be fixed and 
adhered to by the railway companies, 
which, it can be readily seen, was a neces- 
sary feature for the safe installation of 
the M. C. B. type of coupler. 

While Mr. Coffin’s object in his crusade 
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for the national safety-appliance act was 
a humanitarian one, the act merely com- 
pelled the railways to do with reasonable 
promptness what it was enormously for 
their own interest to do. He is fully en- 
titled to the distinction of having been 
instrumental in making possible the sav- 
ing of more millions of dollars in railway 
operating expenses than can be put down 
to the credit of many officials of great 
railway systems. 

It seems to us that this record of the 
introduction of the Master Car Builders’ 
coupler into railway practice is not 
only full of interest as a matter of engi- 
neering history, but contains many 
lessons valuable to the engineer and 
the railway officer of the present day. 

It is clear now, for one thing, that the 
railways lost many millions of dollars 
and sacrificed the lives and limbs of many 
thousands of their employees by delaying 
for 15 to 20 years the adoption of the au- 
tomatic coupler after it had been invented 
and brought to a practical stage. There 
were mechanical engineers in the service 
of the railways in the late ’70’s who could 
have taken Janney’s device of 1874 and 
have developed a thoroughly practical au- 
tomatic coupler suitable for general use 
on freight cars. 

The two great difficulties which stood 
in the way of progress at that time were 
the lack of any organization among the 
railways sufficiently powerful to enable 
joint action to be taken on matters of 
mutual interest and the prevalence of the 
graft system among too many of the old- 
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time railway officers, under which the 
adoption of any mechanical device was 
only possible when the officers interested 
were taken care of. 

It is, on the other hand, a great tribute 
to the sound mechanical judgment of the 
influential men who brought about the 
adoption of the Janney type of coupler 
that they should have had the wisdom 
to select a coupler which would be sufi. 
cient not only for the rolling stock of 
that day, but should be capable of 
development for the enormous train 
loads and stresses required by the rail- 
way practice of a quarter-century in the 
future. 

In illustration of this point it may be 
remarked that the present standard Mas- 
ter Car Builders’ specifications for auto- 
matic couplers requires them to with- 
stand without injury a pulling test of 
150,000 Ib. Undoubtedly had Janney 
or any other automatic-coupler inventor 
of the early ’70’s been asked to submit 
their device to any such test, he would 
have considered the feat a mechanical 
impossibility. 

It is, of course, true that the presem 
perfection of the coupler has been due 
to 25 years of evolution in design, in ma- 
terials and in details of application. How- 
ever, had a type of coupler been chosen 
through mistaken mechanical judgment 
25 years ago, which was incapable of 
such evolutionary development, the loss 
to the railways of the United States 
might have been measured by untold 
millions. 





State Supervision of Water 
Power Development in 
Pennsylvania 


In connection with the proposed hydro- 
eleciric development on the Clarion and 
Allegheny rivers in Pennsylvania, the 
largest scheme ever projected in that 
State, the State Water Supply Commis- 
sion has made an exhatistive study and 
investigation to devise means of safe- 
guarding the interests of the public. The 
provisions specified by the Commission 
for this purpose are summarized in the 
July issue of the Journal of the Engin- 
eers’ Society of Pennsylvania, as follows: 


(1) That the company shali not con- 
struct, erect, or build any dam, wall, 
wing-wall, wharf, pier, embankment, 
abutmént, projection or other obstruc- 
tion, in or along any river or stream, 
nor in any manner change or diminish 
the course, current or cross-section of 
any river or stream unless and until the 
company shall have submitted to the 
Water Supply Commission of Pennsyl- 
vania complete maps, plans, profiles and 
specifications and such other information 
and data as the Commission may deem 
necessary relating to any proposed dam, 
wall, wing-wall, wharf, pier, embank- 
ment, abutment, projection or other ob- 
struction, and a majority of the members 
of the Commission shall have approved 
the same. 


(2) That within 12 months after the 
date of the issuance of Letters Patent 
there shall be presented to the Water 
Supply Commission of Pennsylvania the 
following data, determined by actual 
physical inspection, test and survey: 


(a) An accurate map of the area 
flooded by each dam, with contours suffi- 
cient to calculate the quantity of water 
impounded at various depths, also re- 
vised data concerning rainfall, runoff, 
available storage, and the effect upon 
them by drought or freshet conditions. 
Also the extent to which the reservoirs 
formed can be used to ameliorate floods 
in the Clarion and Allegheny rivers. 


(b) Design of each dam with spill- 
ways, drains, and other appurtenances, 
showing its proportions, with stress dia- 
grams, demonstrating the stability and 
adaptability to the site selected. 


(c) Definite information obtained by 
suitable investigation concerning the 
character of foundation upon which the 
dam will rest, and of the geologicai 
structure of the side slopes of the valley. 


(d) Method proposed for utilizing the 
water power, in sufficient detail to ad- 
vise the Commission of the location and 
character of power station, with its 
equipment, and of the distribution of the 
power developed. 

The data as to foundation, side slopes, 
proportion of dam, spillway, power sta- 
tion, and other appurtenances, to be ac- 
companied by reports from at least two 
engineers of recognized standing, and 
familiar with similar structtres as‘ to 
their stability, sufficiency, and adaptabil- 


ity for the purpose and location indi- 
cated. 


(3) That the requirements of the Corps 
of Engineers, United States Army, in 
charge of the Allegheny river, as to the 


minimum stream discharge, must be em- 
bodied in any plan for using the water 


stored, as well as the rights of lower 
riparian owners to have available at all 
times at least the minimum stream flow, 
as determined by the Commission, must 
be protected. 

(4) That the construction of the dam 
must be under the personal supervision 
of an engineer skilled in this branch of 
his profession, who must be constantly 
represented by competent inspectors to 
insure that the construction is carried 
out in strict conformity with the plans 


and specifications which may be ap- 
proved by the Commission; this to be en- 
tirely independent of such inspection and 
oversight as the Commission elects to 
give to the work. 

(5) That the company hereinabove 
named must satisfy the Commission. by 
written testimony, before the expiration 
of 18 months from the date of the \ssu- 
ance of Letters Patent, of their ability 
to carry the construction forward 
promptly and continuously, a require- 
ment which is demanded by the infu- 
ence which the proposed improvement 
will have upon the property valurs 
affected. 

(6) That the operation of reserv«''s 
in so far as the control of floods and the 
maintenance of low water flow is «"- 
cerned, shall be subject to the direct'o' 
and jurisdiction of the Commissio: 
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(7) That in disposing of the power 
»roduced by the said company, the pref- 
erence shall be given to individuals, cor- 
porations or communities within the 
State of Pennsylvania upon equal terms 
and conditions of payment for the same. 

(8) That this charter shall not go into 
effect until the company shall accept the 
same, by its proper officials, covenant- 
ing at the same time that a failure to 
comply with the conditions hereinabove 
named shall work a revocation of its 
privileges by said charter granted; said 
aceptance shall be filed .in the office of 
the Commission, and a copy thereof in 
the office of the Secretary of the Com- 
monwealth, within 30 days after the is- 
suance of Letters Patent by the Gov- 
ernor of the Commonwealth. 








The Wisconsin River Flood: 
Its Causes, Lessons and 
Repair Work 
By D. S. BURNETT* 


A month has passed since the upper 
Wisconsin River valley was visited by 
the greatest flood of its history, which 
was disastrous to nearly all the manu- 
facturing interests along the Wisconsin 
River and many plants on the tributary 
streams between Tomahawk and Mosinee, 
a distance of about 50 miles north and 
south. No lives were reported lost; but 
such destruction of property and loss of 
service of public utilities has not been 
experienced by the people of this sec- 
tion of country before. 

The direct cause of this flood was 
what is called a cloudburst, and seem- 
ingly affected the Prairie River first. 
That river was up and over its banks be- 
fore it was realized, and sweeping down 
on the big dam of the Grandfather 
Paper Mills Co. It washed away the 
earth and stone wing walls and thus sent 
a volume of water out into the Wisconsin 
River, which being unexpected was be- 
yond control upon short notice. This 
head of water reached Merrill and before 
anything could be done it swept away 
the east end of the dam at that place, 
thus turning loose a second reservoir into 
the already fairly full channel of the 
Wisconsin. When this body of water 
reached Brokaw it very quickly breached 
the old, overloaded dam, releasing this 
time the water from a reservoir 414 miles 


long and having a head of something ~ 


over 20 ft. Then this three-story flood 
tushed down on Wausau at midnight, 
causing great loss of property, the prin- 
cipal features having been shown in 
ENGINEERING NEws of Aug. 8, 1912. The 
cuts in that article are noted below. 

But there is another phase of the story 
which may be read between the lines of 
all descriptions such as the above, and 
that story would read something like the 
answers to the following questions: (1) 
Why should dams be permitted to be 
built and maintained that are of such 


*Wau ‘ >’ 
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flimsy structure that their danger line is 
only 15 in. above their working head of 
water? (2) Why could not (and why 
should not) dams be built in such a 
way that floods of this nature may be 
cared for without destroying the dam 
and not allowing the entire head to 
escape, to the destruction of all below it? 
There are a few such dams in the valley. 
(3) Why should a dam be built with 
scarcely enough spillway to accommo- 
date the low-stage flow of a stream? 
(4) And why do men recognize the 
necessity of building huge bulkwarks in 
the middle of a stream and then leave the 
shore anchorage to care for itself in a 
loose rolling sand bank? 

Since these very things are done by 
those who reap the benefits of the water 
stored behind dams of this kind, which 
are jeopardizing the lives and property 
of others, there should be an alert 
authority to prohibit such actions. 


EMERGENCY REPAIRS AFTER THE FLOOD 


The repairs of damages are going on 
as rapidly as might be expected. The 
worst trouble encountered was the get- 
ting of timber to build cribs for break- 
waters and cofferdams. The mills and 
lumber yards of the city are principally 
on islands, and no bridges were left by 
which to reach them. The tailrace of 
the electric power station was excavated 
out of nearly solid rock and this material 
was piled on either side. The water 
flooding over the island washed rock and 
sand into them until they were filled. 

In building the necessary breakwaters 
and cofferdams to allow of clearing these 
tailraces, as shown in Fig. 3 of the 
article mentioned (p. 235 of Aug. 8), 
timbers were hauled from two miles 
downstream, where they were picked up 
along the shore and unloaded on the 
right (Fig. 3) and then conveyed across 
the channel to the island.. With timbers 
secured in this way a temporary bridge 
was also built and) a dump-car track con- 
structed from Clarks Island to Plumbers 
Island (see map on p. 234). A steam 
derrick was erected which hoists skips 
on and off dump cars, carries them across 
this bridge, and dumps them on Plumb- 
er’s Island. 

It was desired to keep the sawmill 
opposite the electric power station run- 
ning, 'so a wing dam was: built from the 
sawmill up stream on about a 35° angle 
with the current, across to the opposite 
bank. This caused all the water in the 
channel {o pass through the gates of the 
mill, and it also turned the water out of 
the tailriices of the power plant, which 
could no be entirely cut off by the head 
gates of the plant. 

The coffer-dam necessary at the guard- 
lock was not begun until timber was more 
easily had (see Fig. 2, p. 235). The abut- 
ment shown there is being replaced by a 
solid coricrete pier and retaining walls, 


415 


in place of the old masonry. This abut- 
ment will go down to solid rock, while 
the old abutment went only to gravel and 
loose rock and was back-filled partly by 
wood slabs with earth on top. This slab 
filling is in a badly decayed condition and 
the earth topping it was settling, causing 
a sliding and increasing pressure on the 
tack of the abutment. The contract for 
building this abutment was let to local 
mer for $1980. 

One span of the tannery bridge which 
was washed away and carried about half 
a mile downstream will be moved up 
river to the High Bridge (Fig. 1, p. 234) 
and there erected in place of the damaged 
part of the High Bridge. The moving 
and putting in place of this span was let 
to the Wausau Iron Works for $750. At 


: the tannery bridge site, this firm will put 
; in two sets of tubular piers and build a 


concrete abutment in an average depth 
of 26 ft. of rapid water, and will fur- 
nish two steel spans of 80 ft. and one 
of 70 ft.; these will be 16 ft. wide “and 
have plank floors. This work will cost 
$14,900. 

The construction of the dam to close 
the gap shown in Fig. 3 (p. 235) is 
progressing very rapidly; two of the 
three piers are practically completed. 
There will be one needle gate (at the 
right of the view) and two Taintor gates 
next to it, giving this total amount of 
gate room more than there was in the old 
dam, or some 80 ft. 

The railways have been greatly ham- 
pered by the sinking and partial washing 
away of the filling which they did after 
the flood. Sand and gravel was hauled 
in by train loads to make the fill where 
tracks were washed away (as shown in 
Fig. 6, p. 237). This fill was 100x200 ft. 
and 10 ft. deep. After it was completed, 
another stotm of considerable conse- 
quence came up, and on Aug. 9, 10 and 
11 the river was so high that it took out 
a large portion of this fill and caused 
such settlement of the remainder that two 
box cars standing on the track fell over 
on their sides. This kept all crews busy 
for three days strengthening and trying 
to save what had already been done. 
Trains are again hauling in gravel to 
complete the fill. 

Trains on the main lines have just got 
back on their schedule. The C., M. & St. 
P. Ry. has had a small army of men 
working between Tomahawk and Wausau 
for the last 20 days repairing the dam- 
aged tracks. The bridge used jointly by 
the C., M. & St. P. and the C. & N. W. 
Ry. (shown in Fig. 5, p. 236), is being 
replaced by a temporary trestle. 








” Panama Canal Excavation remaining 
to be done after July 31, 1912, is esti- 
mated to be 36,235,948 cu.yd., which gives 
a total excavation of 212,227,000 cu.yd. 
for the entire canal from the time of the 
American oceupation until completion, or 
some 17 millions of yards more than the 
estimate of a year ago. 























IBLE 5 


Sate tes 


EAA LEON ST T: 
Siegen: Pa 


Peat ee 


TiO OO AP A SC Sax 


4 
& 
i 
iy 





ee me eer gape ne  aman 


416 


Coefficients of Fiow in 
Wachusett Aqueduct 


Sy James A. CUSHMAN* 


During the summer of 1911, there was 
installed at the Wachusett Dam (of the 
Metropolitan Water-works of Massachu- 
sctts) a hydro-electric power plant, de- 
signed to utilize the water flowing into 
the Wachusett Aqueduct. As a part of 
the tests and ratings of this plant, meas- 
urements of the quantity of water flow- 
ing were taken, which made it possible 
to establish definitely the hydraulic ele- 
ments and the curve of flow in this aque- 
duct. It is the purpose of this paper to 
announce the results of these measure- 
ments, and to propose formulas deduced 
therefrom. 

The Wachusett Aqueduct is a’ horse- 
shoe-shaped conduit of brick and con- 
crete, built in 1897-1898 as a part of the 
Metropolitan system, to convey the waters 
of the Wachusett Reservoir on the south 
branch of the Nashua River to the Sud- 
bury Reservoir in Southborough. It is 
partly -tunnel, partly a cut-and-cover 
structure, and partly open channel. The 
point where the measurements of flow 
were taken is in a manhole in the cut- 
and-cover section, 2'~ mi. below the dam. 
The aqueduct is straight for 1270 ft. 
above this gaging manhole and continues 
in the same line for 22 ft. after passing 
it. The grade, 1 in 2500,*is the same 
from a point 3400 ft. above it to a point 
nearly 34,000 ft. below, at the terminal 
chamber of the covered aqueduct. The 
principal dimensions of the section are 
given in the accompanying sketch, Fig. 1. 
Attention is particularly called to the fact 
that the conduit is brick-lined to a point 
5.4 ft. above the invert, and is of con- 
crete, plastered, the rest of the way over 
the arch. This factor is of very great 
importance in the calculations of formu- 
las and the plotting of curves of flow. 

Previous to the installation of the 
power plant, the quantity of water flow- 
ing was measured by a weir at the termi- 
nal chamber, in turn rated from time to 
time by current-meter measurements at 
the gaging manhole. The ordinary weir 
formulas were not used because of the 
great velocity of approach, and its 
attendant uncertainty. At the time the 
power plant was installed, special Ven- 
turi meters (an account of which ap- 
peared in ENGINEERING News, Feb. 15, 
1912, p. 294) were designed and con- 
structed to measure the water passed into 
the aqueduct, taking the place of the 
weir. 

With this brief history and description, 
the reasoning and the calculations of 
flow will be readily followed. 

In calculating the flow of water in 
open channels and conduits, the im- 





Assistant Engineer, Wachusett Dept., 
Metropolitan Water Works, Clinton, 
Mass. 
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portant factor is the nature of the sur- 
face in contact with the water, i.e., 
whether it is rough or smooth, clean or 
foul, and various observers have made 
experiments in the past, in order to 
establish definite values of this “coeffi- 
cient of roughness” to apply to the flows 
in conduits made of brick, plank, con- 
crete, etc. Probably the most elaborate 
tabulction of such values was made by 
Ganguillet and Kutter. The Kutter 
formula for coefficient of flow, which 
takes into account the coefficient of 
roughness, has been used in these calcu- 
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Fic. 1. TypicAL CRross-sECTION, WACHU- 
SETT AQUEDUCT 


lations. This formula in English units 
as used is 
‘ 
1.811 + 41.65 4 Ses 
c=—* ace 





s 


i+ "(41.65 + 0.00281) 
vr 
where 
C = Coefficient of flow, 
n = Coefficient of roughness, 
s = Slope, 
r = Hydraulic radius of the section. 
In conduits where the lining is wholly 
of the same material, the coefficient of 
roughness, n, is constant for all depths, 
and the curve of the same is a straight 
line. But in the Wachusett Aqueduct 


the value of n should be constant below ~ 


the top of the brick lining, and should be- 
come less above that point, approaching 
the value for concrete. Moreover, as this 
coefficient is influenced solely by the 
nature of the wetted surface, it should 
vary more or less closely with the ratio 
of the brick lining to the plastered con- 
crete. The first step, then, is to estab- 
lish a curve of n. This was done as 
shown in Fig. 2. : 

A curve was plotted of the ratio of the 
brick-lined wetted perimeter to the con- 
crete wetted perimeter against depths of 
water. The ordinate is infinity at 5.4 ft. 
above the invert where the concrete wet- 
ted perimeter is zero. Then from three 
ratings which were available and con- 
sidered comparable, the values of n were 
calculated and plotted, and the curve just 
established was moved bodily until it 
passed through these three points. This 
curve gave values of n from the top 
down to a point 1 ft. above the brick 
lining. Several observations while the 
flow was entirely below the top of the 
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brick lining, made in early ratings ©: she 
weir, were then used to derive value. of 
n for the brick-lined section. 
values were plotted and an avyciage 
straight line drawn to represent n below 
the top of the brick lining; this 
should be a straight line because the co- 
efficient of roughness should be constant 
at all depths against the same kind of 
lining. The two curves were then con- 
nected by an irregular curve tangent at 
each end to them. 

There is an additional factor to be 
considered, which has not to this point 
been mentioned: that of the foulness of 
the wetted surface. It was realized at 
the very beginning of the calculations 
that the various ratings and observations 
used must represent as closely as pos- 
sible the same degree of foulness in 
order that the results may be comparable. 

Once each year, beginning with 1899 
and continuing io 1906 (with the excep- 
tion of 1900) the aqueduct was thor- 
oughly scrubbed with wire brushes to 
remove all organic growth. Since that 
time it was cleaned in November, 1908, 
and again in April, 1911. In using early 
ratings care was taken to use only those 
which were made at the same times rela- 
tive to the cleanings. The following table 
gives various information available in 
regard to the ratings and observations 
which were used to get values of n for 
the curve below the top of the brick 


hese 


Curve 


lining. 
Days 
mm use 
since Q 
Rating Aqueduct clean- flowing 
Date last cleaned ing c.f.s In 


Apr. 20, 1899 Apr. 5, 1899 15 178.5 0.01239 
Apr. 21, 1899 Apr. 5, 1899 16 145.2 0.01238 
May 15, 1899 Apr. 5, 1899 40 113.9 0.01234 
May 17,1900 Apr. 5, 1899 401 89.6 0.01269 
May 17, 1900 Apr. 5, 1899 401 92.4 0.0128s 
May 9, 1901 Apr. 14 


Apr. 26, 1907 Dee 


— 


1901 91 85.6 0.01181 
1, 1906 122 220.3 0.0120 


tw 


Water above top of brick lining 


Mar. 24, 1904 Dec. 8, 1903 66 350.5 0.01216 
Feb. 13,1912 Apr. 15,1911 219 492.7 0.01153 
Mar. 13, 1912 Apr. 15, 1911 250 428.4 0.01171 


With the exception of two ratings in 
1900 and one in 1907 the observations 
were made soon after a cleaning. These 
three «bservations have been purposely 
incluced in the averaging, because the 
average time elapsing between the clean- 
ing and the three ratings used to get 
values of n above the brick lining was 
about six months, or in other words the 
plotted points correspond to aqueduct 
only moderately clean. It is hard to say 
just how far to go in this discrimination. 
however, because above a certain point. 
7.2 ft. above the invert, the aqueduct had 
never been wet before the date of the 
large flow in 1912, or in other words it 
was practically a new aqueduct. But it is 
believed that the value of n just derived 
is as nearly true to the condition repre- 


senting a moderately clean aqueduct 
as any. 
Having, then, a curve of n, velues of 


C; the coefficient of flow, were calculated 
by Kutter’s formula and a curve plotted. 
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This curve naturally shows an abnormal 
condition for about 1% ft. above the 
top of the brick lining, due to the values 
of n changing radically, but smooths out 
again as the ratio of concrete to brick 
lining increases more and more slowly, 
influencing the value of n correspond- 
ingly. 

With values of C taken from its curve, 
various quantities were calculated by the 


Chezy formula, Q = ca } rs, and a 
curve of flow plotted. This curve shows 
that the maximum flow occurs at about 
0.75 ft. above the invert, or in other 
words when the aqueduct is about 93% 
full. About 97.5% of the available area 
is used, and the maximum flow is ex- 
pected to amount to 363,000,000 gal. per 
24 hr., or 562 cu.ft. per sec. 

The aqueduct was designed to have a 
capacity of at least 300,000,000 gal. per 
24 hr., and immediately after its com- 
pletion, as a result of the original rat- 
ings, it was estimated that the maximum 
capacity would be about 321,000,000 gal. 
per day. The value of a used in this 
estimation was 0.0124 for a clean brick- 
lined aqueduct, and the value of C com- 
puted was 141. It seems to be reagon- 
able to credit the lower values of n now 
used, and the consequent increased carry- 
ing capacity, to the manner in which the 
aqueduct has been cleaned (scrubbing 
with wire brooms undoubtedly rubs off 
the small rough projections of mortar 
from the edges of the joints, removes 
any particles adhéring to the face“wf the 
bricks, and rounds off the sharp corners 
and edges of the brickwork), as well as 
to the cement lining of the upper part of 
the section. 

The values of n derived were: For the 
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sume that, had this conduit been built 
entirely of concrete as smooth as the 
upper part was built, the value of n 
could have been taken as low as 0.0112, 
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Fic. 2. DERIVING COEFFICIENT OF ROUGH- 
NESS FOR VARIOUS DEPTHS IN 
WaAcHUSETT AQUEDUCT 


and perhaps lower, at the point of maxi- 
mum flow. 

The values of C derived and the 
quantities flowing were as follows: 


. Q 
Aqueduct } full..... ; 136 61 m.g.d. 
Aqueduct } full... 144 156 m.g.d 
Aqueduct j full... 154 271 m.g.d 
Aqueduct at max. capacity. 158 363 m.g.d. 
Aqueduct full... ... 157 349 m.g.d, 


If the aqueduct had been built entirely 
of concrete and the value of n = 0.0112, 
assumed as given above, the value of 
C would be 161 at the point of maximum 
flow, and the flow itself would be 570 
cu.ft. per sec., or 370,000,000 gal. per 
day, an increase of about 2% in carrying 
capacity. 

Following the investigations and rat- 
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Fic. 3. HYDRAULIC ELEMENTS OF WACHUSETT AQUEDUCT, FROM RATINGS 


brick-lined surface, 0.0123, and for the 
combination of brick and concrete sur- 
face, 0.01135. Ganguillet and. Kutter 
give for new well-laid brickwork, 0.011 
to 0.012, and for. cement (one-third 
sand), 0.011. It seems reasonable to as- 


ings in the Sudbury, Stoney Brook and 
Croton aqueducts, there were derived the 
following three formulas for the value 
of C, respectively: 127 r°-!2, 122.6 7°97, 
and 124 r°% With these as pre- 
cedents the writer ventures to suggest 
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similar formulas for the Wachusett Aque- 
duct. In this structure it was not pos- 
sible to devise one formula which could 
be expected to give close values of C for 
all depths, on account of the varying n 
above the depth of 5.4 ft.; therefore, two 
formulas have been derived, one for all 
depths up to the top of the brickwork, 
and the second for depths above that 
point. The first is similar in form to 
the three above quoted, and was probably 
derived in the same manner, i.e., by as- 
suming one constant in the formula 
C = ar”, and solving for the other, using 
various values of r until the error in the 
calculated C was reduced to a minimum. 
The formula finally reached was C = 
124.5 r°-15, Using this constant and index, 
values of C were calculated which varied 
from the curve originally plotted, from 
1% to 3% for depths below 2 ft. above 
the invert, and less than 1% for depths 
between this point and the top of the 
brick lining. 

For flows above the brick lining the 
value of n varies with the depth, and 
consequently it must be included in the 
formula. As it varies inversely as C, 


the formula will take the form C = -. 
Assuming one constant and solving for 
the other, in the same manner as in the 
first formula, will give finally both. In 
this second formula, the index b was as- 
sumed the same as in the first formula, 
0.15, and the other constant was found 
to be 1.515. This formula, C ais a 
gave values of C which varied less than 
1% from the curve values for all depths 
above the brick lining. 

It is therefore believed that these two 
formulas will give working values for the 
coefficient of flow applicable to conduits 
of the shape and construction of the 
Wachusett Aqueduct. It must, of course, 
be remembered that the values derived 
are too large for a foul aqueduct, and 
may be from 5% to 10% in error, vary- 
ing with the degree of foulness. But if 
the conduit is cleaned reasonably often. 
the discharge at any depth should agree 
closely with the calculated quantity. 





Road Irrigation for Dust Prevention 
is practiced in the Imperial Valley, 
Southern California. A low ridge in the 
middle of the roadway and an embank- 


ment on either side convert the roads 
into two shallow ditches. These are 
flooded alternately from irrigation 


ditches which convey Colorado River 
water to the adjacent cultivated land. 
While one-half of the roadway is 
flooded, the traffic takes the other 
side. There is practically no rain in 
the Imperial Valley, portions of which 
are more than 200 ft. below sea level 
This method of dust reduction is said to 
be low in cost. It is also said that with 
the present population and taxable val- 
ues the cost of ofling the roads would be 
prohibitive. 
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Improvements in Pitts- 
burgh’s Water-Supply 
System 


The Pittsburgh filtration plant, built on 
the north bank of the Allegheny River at 
Aspinwall seven years ago, has since its 
construction supplied all of the main por- 
tion of old Pittsburgh* and part of the 
South Side. Improvements are now 
under way which will extend the supply 
of filtered water to the North Side (Alle- 
gheny). They include (1) the construc- 
tion of a large pumping station at the fil- 
ter plant, (2) the construction of a pre- 
liminary treatment plant to make the 
sand filters work more economically, (3) 
the putting in service of a bank of ad- 
ditional filter beds, built two years ago 
but not yet used because of leakage 
through the floor, (4) the construction of 
a new distributing reservoir for the low- 
service district in Allegheny. An auxiliary 
improvement, though not related to the 
supply of Allegheny, is (5) the construc. 
tion of a new pumping station on the 
South Side for the high-service territory 
of that district. 


ADOPTION OF PRELIMINARY TREATMENT 


The operation of the filtration plant has 
been satisfactory in point of quality, but 
its economy has not been all that could 
be desired. The length of run of the fil- 
ter beds between cleanings is highly 
variable, and at certain times is so short 
as to make the cost of the water ab- 
normally high. In the worst periods the 
output per bed between cleanings is as 
low as 30,000,000 gal. The trouble ap- 
pears to come chiefly from colloidal sus- 
pended matter in the river water, and is 
mest serious in times when the water is 
quite clear. Coal-mine wastes discharged 
into the river are believed to be responsi- 
ble for the colloidal matter which coagu- 
lates in the filters and clogs them. With 
a view to improving the action of the fil- 
ter beds, a series of 24 “contact baffles” 
and three A-frame baffles is being con- 
structed in Basin B. 

Each of the “contact baffles” or gravel 
filters is a concrete chamber 40x60 ft., to 
carry a 9-ft. depth of gravel of % to 1 
in. size, which rests on a grating of sepa- 
rately - cast reinforced - concrete beams. 
The gravel is thus underdrained. Clean- 
ing will be done by flushing, under 
extra head, without reversal of flow. 

The contract for the construction of 
these preliminary beds was let to the Du- 
quesne Construction Co., completion 
being due Jan. 1, 1913. The contract 
price is $155,000. 

Water DistnFECTION—The preliminary 
treatment is designed principally to les- 
sen the cost of operating the filters, and 





*Except a few strips of territory in the 
eastern part, supplied by private com- 
panies operating mainly outside of the 
city area. 
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to increase the total capacity of the plant, 
by lengthening the runs. between clean- 
ings, so that the rate of filtration may be 
taised. Chemical coagulation has not 
been used up to the present time. The 
character of the water is such at times 
that this would be distinctly advantageous 
in connection with the proposed pre- 
treatment. 

However, disinfection by calcium hypo- 
chlorite has been used for some three 
years past as a supplementary means 
of rendering the water safe against the 
transmission of water-borne diseases. 
During the past year disinfection has 
been in use continuously. Prior to that 
time it was used only intermittently. 


WATERPROOFING NEw FILTER BEDS 


Three years ago the Bureau of Filtra- 
tion (since then disbanded) constructed a 
series of ten additional filter beds. These 
are located close to the river and are on 
sandy ground. Theii design differed in 
some important respects from the design 
of the original filter beds, though the two 
series of beds were designed by the same 
authorities. In the old beds the columns 
supporting the roof rested on a groined- 
arch floor, the invert being 8 in. thick at 
the crown. The new beds, however, had 
their posts carried to independent pier 
footings, 5 ft. square, and the floor was 
formed by a 5-in. flat slab at the level of 
the column bases. When filtration tests 
were made with the new beds it was 
noted that there was a loss of head even 
when the outlet gates were closed. An 
analysis of the situation suggested that 
the floor-slab might have cracked, which 
inference was borne out by subsequent 
examination. 

The leakage of water was measured, 
and was found to be 1% to 2 million gal. 
per day for the ten beds, or 100,000 to 
220,000 gal. per day per bed, in winter, 
while in summer the leakage per bed 
dropped to 20,000 gal. per day. On 
emptying one bed, cracks in the floor 
were discovered. Computations indicated, 
however, that these cracks were not suffi- 
cient to account for the” measured leak- 
age, and it is regarded as probable that a 
considerable part of the water percolated 
directly through the 5-in. slab. 

The cost of the water lost by leakage 
was not a determining factor in deciding 
on repairs. At a cost of $6 per million 
gal., the value of the water which leaked 
away, even under winter conditions, 
would be too small to warrant the cost 
(estimated at $150,000) of making the 
floor tight. However, the sandy nature 
of the subsoil and the difference of head 
between the filter beds and .the river 
(about 25 ft., the river being close to the 
bed) gave reason for apprehending that 
the continued seepage might tend to wash 
out channels in the subsoil and endanger 
the stability of the structure. 

Plans were therefore made for water- 
proofing the beds, and a contract was let 
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to John F. Casey Co. for $135,000 the 
work to be completed Jan. 1, 1913 This 
waterproofing consists of placing two 
layers of felt between three layers of 
asphalt on the old floor and covering with 
a 4-in. layer of concrete laid close against 
the columns. Measurement of leakage in 
those beds which have already been 
waterproofed by this treatment shows 600 
gal. per day per bed, which is within the 
errors of measurement. 


ASPINWALL PuMPING STATION 


A 100,000,000-gal. pumping station is 
being built at the filtration plant for the 
new service to Allegheny. The present 
Allegheny supply comes from a point on 
the river several miles above the filter 
plant through a force main which passes 
near the filter plant. The new service 
will be delivered through this same main 
by a branch from the new pumping sta- 
tion, and the direct river supply wil! then 
be discontinued. 

The new pumping station will ulti- 
mately have five 20,000,000-gal. pumps, 
which will not only give capacity for 
supplying Allegheny but will also permit 
carrying a pipe line under the Allegheny 
River in the lower part of the city to sup- 
plement the supply to the downtown low- 
service district of Pittsburgh. The cost 
of the new pumping station, complete 
with five pumps, will be about $1,100,000 
The pumps, built by the Allis-Chalmers 
Co., are vertical triple-expansion pump- 
ing engines. They are guaranteed to de- 
liver 196,000,000 ft.-lb. per 1000 Ib. 
steam. 

The superstructure of the pumping sta- 
tion is about to be placed under contract. 
The foundation, now nearly completed, 
was built by the John F. Casey Co. The 
boilers for the new station will be sup- 
plied by the E. Keeler Co., of Williams- 
port, Penn. 


NEw STORAGE RESERVOIR 


A contract has just been let for a new 
storage reservoir on Cabbage Hill in 
Shaler township, near Allegheny, to be of 
150,000,000-gal. capacity. This reservoir 
will be of the ordinary earth-embankment 
type, with concrete and waterproofing 
lining. Supply and delivery will be con- 
trolled by a single gate-chamber, the inlet 
pipe passing through this chamber to the 
far side of the reservoir. The cost of the 
reservoir will be $620,000, and comple- 
tion is set for Jan. 1, 1914. John F. 
Casey Co. are the contractors. 

This reservoir will correspond to the 
existing Pittsburgh reservoir Highland 
No. 2, both being at an elevation of about 
275 ft. city datum. This corresponds to 
the lowest of the city’s three water-pres- 
sure zones (the other two being supplied 
from Highland No. 1 and Herron Hill 
reservoirs). Interconnection of the Alle- 
gheny and Pittsburgh water systems by 


‘a main under the Allegheny River will 


therefore be possible. 
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Highland No. 2 reservoir incidentally 
is of interest as having developed very 
great leakage through defective work in 
lining it, at the time of its construction. 
Investigation at that time showed that the 
reservoir was apparently in no immediate 
danger from the leakage, and that the 
loss of water, though great, did not war- 
rant undertaking repairs at that time. 
Since then the loss has increased and it 
is now nearly large enough to make re- 
pairs an economic necessity; there is ap- 
parently no structural danger to the 
reservoir, however. 


SouTH SIDE PUMPING STATION 


A pumping station of 28,000,000 gal. 
ultimate capacity has been built in the 
South Side district and is now nearly 
completed. It should be in service be- 
fore winter. This station is located- on 
Mission St. It is designed to contain 
four 7,000,000-gal. vertical triple-expan- 
sion pumping engines, built by the Beth- 
lehem Steel Co. Only two are being in- 
stalled at the present time. The en- 
gine room is so arranged that the entire 
machine from the foundation of the pump 
end to the top will be exposed, there 
being no intermediate floor. 

This pumping station will supply the 
high service district of the South Side, in 
place of a service zone now supplied by 
the Monongahela Water Co. The head 
pumped against will be about 220 Ib. 
The cost of the station is about $500,000. 

Including all the several improvements 
above mentioned, the Water Bureau has 
about $3,000,000 worth of work now 
under construction. The Bureau designs 
all its own work. C. A. Finley is super- 
intendent of the Bureau of Water, and the 
above data concerning the water supply 
are based on information supplied by 
him. ~ 








Examination for Assistant En- 
gineer: State of New York 
By A SuBSCRIBER 


The following is a list of questions and 
instructions for the examination for as- 
sistant engineer, held by the New York 
State Civil Service Commission, July 27, 


1912, as nearly as the questions can be 
temembered. 


PART 1 


INSTRUCTIONS—The examination will 
consist of 14 exercises on two sheets, of 
total weight 200. Of these, it is required 
that competitors take, on the first sheet, 
sufficient to make up a total of 100 for both 
sheets. If more than this is taken, only 
those exercises, amounting to the required 
total weight, which obtain the highest 
credit, will receive consideration in fixing 

° average rating. The weight of the 
oon made may unavoidably overrun 
y 5%, in which case the weight of that 

— receiving the lowest percentage rating 

i be reduced to make the total 100. 
ois € use Of a slide-rule and logarithms is 
ae sed. Any reference books may be 

" = Part 1 of the examination. 
‘ © statement of conditions of an 

- lems seems inadequate, the competi- 

S May assume any further data not in- 


Consistent with those al a ven. :In- 
Complete designs and oeaeelions in 
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receive credit in proportion to their value, 
in the oounee of the examiner, as part of 
the whole work required. Direct methods 
and orderly arrangement will have weight 
in fixing ratings. 

— problems in Part 1 of total weight 
of 60. 


(1) In putting up a building an 80-ft. 
derrick tower 15x15 ft. is to be used, car- 
rying two booms, each 50 ft. long, set on 
foot steps 45 ft. above ground, at diagon- 
ally opposite corners of the towers. Each 
is expected to swing over an arc of 270° 
and to carry three tons in any position 

Figuring upon a wind load of 30 lb. per 
8q.ft. of exposed area, compute the stress- 
es in all the members of the tower, as- 
suming it built oftimber. Make sketches 
of the tower, showing particularly details 
‘at supports of booms, hoisting lines and 
base. (Weight 20) 


(2) Asingle track railway runs on a tan- 
gent from Sta. 550 to 625; on a 3° 30’ curve 
from 625+00 to 639480, skirting around a 
hill of slate rock with side slopes of 1 on 
24; and on tangent from 639+80 to 708+00. 

A canal, built on tangent making an 
angle of 40° 00’ with a tangent produced 
from 628+00 and whose center line is 120 
ft. from the nearest point of center line 
of the track, is to be moved toward the 
railway 80 ft., requiring a corresponding 
shift in the track. 

Assuming the land level outside of the 
hill mentioned, sketch a design for a re- 
arrangement of the track, fixing the be- 
ginning and ending of the new curve, and 
compute the quantity of the principal 
items in the work. (Weight 15) 


(3) A concrete retaining wall 10 ft. 
high, 2 ft. thick at the top and 4.5 ft. thick 
at the bottom, resting on a rock founda- 
tion and supporting a clay bank level with 
its top, is to be raised 6 ft. to hold up a fill 
of gravel 14 ft. high over the clay, making 
a surcharge of 8 ft. 

The conditions require that the old wadél 
remain, and the addition be tn the lower 
side, but may not encroach more than 1.5 
ft. in this direction, except that, below 
the level of the bottom of the old wall, 
the footing may extend as far as desired. 

Design the section for the remodeled 
wall, showing a full computation of the 
lateral pressures, stability of the wall, 
including the amount and disposition of 
the reinforcement, etc. Include also a 
detailed sketch and description showing 
the method of constructing. (Weight 25) 


(4) A rectangular gate-house, 15 by 25 
ft. inside, with walls 3 ft. thick, carried up 
to Elev. 450, admits water over the flat 
tops of the walls and through three sluice. 
gates 2 ft. 6 in. wide by 3 ft. 6in. high, the 
centers of these openings being at Elev. 
435, 420 and 400 respectively. 

Leading from the gate house with its 
center at Elev. 400 is a circular brick cul- 
vert 7 ft. in diameter, 300 ft. long built on 
a 24% slope, with free discharge at its 
lower end. Compute the discharge from 
the culvert when the reservoir is at Elev. 
451, all gates being open. (Weight 20) 


(5) A wooden pipe carrying water under 

a head of 80 ft. is made up of staves 1} in. 

thick. Find the size and spacing of round 
iron bands to kold the pipe together 

(Weight 10) 


(6) Design and compute the stresses in 
a wooden form for a plain concrete over- 
flow dam 20 ft. high. Make sketches of 
the details. (Weight 10) 


(7) In fixing on the ground the line of 
conduit ACB, linear measurement from A 
to B was found impracticable. A transit 
line was run, with a deflection at C of 2° 
20’ to the right. A base line DE, 1002.71 
ft. long, and the following angice were 
measured; CAE, 81° 20’; DAE, 36° 15’ 
30°; DEA 103° 58’ 00”: DEC. 53° 20’ 
00°; ADE 39° 46’ 40° DBC, 44° 30’ 
00”; all anges being read on the same 
side of ACB. Compute the length of dis- 
tance AB. (Weight 15) 


PART 2 


Answer questions of total weight 40 
sufficient to make 100 added to those taken 
on part 1. No reference books are to be 
used. 


(8) Discuss the following situation: A 
contractor disputing with an engineer the 
validity of an order requiring him to put 
in, in a certain way, some foundation 
work, which will later be covered up, is 
directed to discontinue all work. He, how- 
ever, leaving the part in question, takes 
up and puts in, according to the speci- 
fications, other sections of the contract. 
On arbitration, the question in dispute is 
decided against the contractor, the owner 
having meanwhile completed this work 
at a cost somewhat above the price bid 
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for it. Is the contractor entitled to pay- 
ment at the face bid for the work done 
contrary to orders? Mention the con- 
ditions that would be likely to influence 
a decision in such a case. (Weight 10) 


(9) Describe in detail the sequence of 
operations in drilling, loading and firing, 
and mucking out a 7 by 10 ft. tunnel, 
driven through limestone. An explana- 
tion of the practical difficulties and the 
precautions necessary, and the details 
of methods, rather than a description of 
general problems, should be given. 

(Weight 15) 


(10) Compare the merits of cast iron, 
riveted steel and reinforced concrete for 
long pipe lines. (Weight 10) 


(11) What practices of a road building 
contractor would give him larger estim- 
ates for grading and surfacing than the 
quantities actually put in? How would 
the form of the contract influence tenden- 
cies in this direction (Weight 10) 


_ (12) Near the head of a series of rapids 
in a river 700 ft. wide and 4 ft. deep, a 
curved dam with radius of upstream face 
1,100 ft., isto be putin. The center of the 
curve (circular throughout) is 200 ft. out 
in stream from one shore 

Explain by sketch and description how 
lines and grades would be given, both dur- 
ing the preparation of the foundation, and 
during construction, showing the location 
and manner of establishing working and 
reference points 

Assume that the exact position is fixed 
with respect to a property line a quarter 


of a mile down stream How large a 
party will be needed for this work and for 
what time? (Weight 15) 


(13) What features of a watershed ef- 
fect the run-off of streams? Assume the 
case of a creek 10 miles long, draining an 
area of 50 square miles, and explain how 
the average and maximum and minimum 
flow would be estimated, if only a des- 
cription of the country were available. 

(Weight 10) 


(14) Describe what you consider the 
best method of filing and indexing con- 
struction drawings in an office handling 
a number of separate projects. (Weight 10) 





A Butting Collision between a passen- 
ger train and two freight locomotives 
occurred on Aug. 18 near Troy, Ohio, on 
the line of the Cincinnati, Hamilton & 
Dayton Ry. All the passenger coaches 
were derailed but there were no serious 
injvries to passengers. The encineer 
and the fireman of the first freight en- 
gine were badly hurt. At the time of 
the accident the passenger train had the 
right of way. 


A Derailment Attributed to a Defective 
ear Wheel occurred on the Boston & 
Maine R.R., near Lakeport, N. H., on 
Aug. 19. An express train was rounding 
a curve at 25 miles an hour when it left 
the rails. Two members of the crew 
were injured. 


A Grandstand Collapsed at Indian- 
apolis, Ind., on Aug. 20, during the cere- 
mony of notifying Governor Marshall of 
his nomination as Democratic candidate 
for Vice-President. The stand was a 
temporary wooden structure and there 
were on it, at the time of the accident, 
about 500 spectators, a large number of 
them being women. More than 100 of 
these people were injured, none seri- 
ously. The failure was not sudden, but 
was preceded by a swaying motion from 
side to side, after which the center por- 
tion of the stand collapsed. 


The Lackawanna Wreck at Corning, 
N. Y., on July 4, is attributed, in the re- 
port of the Interstate Commerce Com- 
mission, principally to the negligence of 
Engineer Schroeder in ignoring auto- 
matic block signals and signals given by 
a flagman. The report states also, that 
the single steel car involved in the 
wreck was comparatively little damaged, 
and suggests that increased safety would 
be secured (1) by making flagging rules 
more explicit, and requiring the use of 
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torpedoes, and (2) by more proper over- 
lapping of automatic block signals, and 
by either reducing the speed of fast 
trains in foggy or stormy weather, or 
by installing automatic train control 
devices. 


A Derailment Due te a Block Signal 
having been struck by lghting took 
place on the Chicago, Milwaukee & St. 
Paul Ry., near Grayland, Ill, on Aug. 21. 
The signal controlled the closing of a 
switch, and when it was disturbed the 
switch failed to close. The train struck 
this open switch at a speed of about 30 
miles an hour, and the locomotive and 
baggage cars were ditched, injuring the 
engineer and the fireman, 


The Waste in Coal Mining, including 
the portion rendered unfit for use, and 
that left in the mines in such shape that 
it is hard to recover, is claimed to be 
about 50% of the total useful output of 
the mines. This statement is made by 
J. A. Holmes, Director of the U. S. Bu- 
reau of Mines, in a preface to a bulletin 
entitled, “Notes on Mineral Waste,” by 
Cc. L. Parsons. 


A Freight Wreck, involving consider- 


able loss of property but no casualties, 
occurred near York, Ont., on the line of 
the Grand Trunk Ry. on Aug. 20. A 
heavy double-header freight train, run- 
ning on a down grade, collided with a 
stationary freight train and resulted in 
the disabling of two locomotives and the 
destruction of six freight cars. A fire 
broke out in the wrecked cars, adding to 
the damage. The track was blocked for 
three hours. 


An Explosion and Fire at the plant of 
the Sun Oil Co., Toledo, Ohio, on Aug. 20, 
caused the death of one employee and 
the injury of three others. According to 
reports, the accident was due to escap- 
ing gas, from a tank-car of gasoline, 
coming in contact with:a fire in the 
boiler room, 75 ft. away. After the ex- 
plosion, the flames jumped back to the 
car of gasoline and to a still containing 
gas, and the latter also exploded, scat- 
tering débris around the plant and ad- 
jacent property. The total loss is esti- 
mated at $15,000. 


Another Trespassing Accident occurred 
on the line of the Baltimore & Ohio R.R., 
near Frostburg, Md., on Aug. 18. Four 
persons were killed and two injured, all 
of them women. A picnic party, consist- 
ing of these six women and one man 
were walking toward Frostburg along 
the railroad tracks and had just left one 
track to escape injury from a westbound 
freight, when a fast passenger train, 
eastbound, traveling 30 miles an hour, 
bore down upon them. The accident 
happened on a curve, and this fact, as 
well'as the fact that the passenger train 
was coming from behind them, served to 
keep the party in ignorance of their 
danger until too late to escape. 


A Fire in the General Post Office build- 
ings in London, Eng., on Aug. 24, thor- 
oughly crippled the telegraphic com- 
munication to the city by destroying all 
the main wires in the building, which is 
the center of the telegraph service for 
London, and, in fact, for the entire 
Kingdom. In consequence all communi- 
eations from London to this country were 
very much delayed and a full account of 
the fire had not reached here tefore we 
went to press. It is known that seven 
international cables centered in the 
building, and all communication through 
them has been cut off and will be cut 
off for probably a week from the time of 
the fire. The building is of reinforced 
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concrete, and probably the largest struc- 
ture of that type in Great Britain. So 
far as can be learned, the fire started 
in the telegraph section among the wires 
and did not reach that portion of the 
building where mail matter was kept. 
The only damage appears to be in the 
wiring and the destruction of some fur- 
niture, and all the émployees had ample 
time to leave their posts. Apparently the 
reinforced-concrete construction served 
to retard the progress of the fire and to 
save the building from destruction, but 
authentic reports are not yet available. 


Lock Gate Collisions a Habit—The 
several collisions of steamers with lock 
gates in the Welland Canal seem to have 
become so much a habit that they are 
creating but little excitement in the 
neighborhood of the canal. On Aug. 16 
the steamer “Harry E. Packer” passing 
up the canal struck the headgates of 
Lock 24, and damaged them sufficiently 
to interrupt navigation for several hours. 
Again the accident resulted from a fail- 
ure of the boat to respond to the cap- 
tain’s signals. In this instance, it is 
claimed, the engineer misunderstood the 
stop signal for a go-ahead signal, break- 
ing the snubbing lines and running into 
the headgates. New gates were at once 
ordered to be brought from Port Dal- 
housie. 

A Bronze Bust of Joseph Henry, the 
distinguished scientist, has been pre- 
sented to the American Institute of Elec- 
t#ical Engineers by Past-President Gano 
Dunn. This bust is taken from the life- 
size statue of Henry, by Herbert Adams, 
in the Smithsonian Institution at Wash- 
ington, D. C., and it was reproduced 
under the supervision of Mr. Adams. 


The Imhoff Tank Patents in Germany 
have been upheld by a decision of the 
“Reichsgericht,” the highest tribunal in 
Germany. The decision ends a suit for 
the nullification of the Imhoff patent 
brought by Messrs. W. O. Travis and E. 
Ault, of Great Britain, who claimed that 
the Imhoff patents infringed those al- 
ready issued for the so called “Travis 
tank.” The Imperial German Patent 
Office, on May 18, 1911, in the first con- 
sideration of the suit, restricted the Im- 
hoff patent to its claim on the apparatus 
alone, and even modified that claim, as 
originally allowed. On appeal the Ger- 
man Court has decided that the original 
Imhoff patent is valid:in both process 
and apparatus, and that it does not in- 
fringe the Travis patent. Full costs of 
the action were assessed on Messrs. 
Travis and Ault. 


4 Pitet-Tube Meter “with a_ helical 
gage tube is being put out by the Sar- 
gent Steam Meter Co., of Chicago, for 
measuring the volume of air or gas flow- 
ing through a pipe. The meter consists 
of a wide tube, or well, around the cir- 
cumference of which is a semi-circular 
groove in which is wound a transparent 
celluloid tube, the lower end of which 
connects to the well and the upper end 
to a passage, through the yoke of the 
well frame, to the tube in the pipe whose 
opening is perpendicular to the flow of 
gas or air. The well is connected by a 
similar opening to the other tube having 
one or more openings facing the flow of 
air or gas. Water or oil is put into the 
well through an opening made for the 
purpose until it reaches a zero mark on 
the helix, with the liquid surfaces in the 
well and helix open to the atmosphere. 
When the pitot nozzle is connected up 
and gas or air is flowing through the 
pipe, the resultant pressure is trans- 
mitted to the well and the liquid in the 
helix rises in proportion. For each inch 
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of vertical rise the liquid travels 4 
10 in. around the well, and as this 

tance is graduated into 100 parts, 
head can be read to 0.01 in. Th: 

and helix are revolvable on the yok, 
that the head can always be read \ 
out changing the connections to the » 


Heating Trains with tho Exhaust 
steam of the air brake pump is made 
practicable, it is claimed, by a new 4«.- 
vice of which the essential feature is 4 
special valve which relieves the back 
pressure on the air-pump cylinder at th, 
point when the pressure of the air being 
compressed plus the back pressure js 
equal to the air pressure in the main 
reservoir. As long as the pressure of th 
compressor exhaust is higher than th, 
steam pressure carried in the heating 
system, the valve will connect the com- 
pressor exhaust to the heating system: 
but as soon as the falling pressure of th: 
compressor exhaust equalizes with th: 
rising pressure in the heating-system 
reservoir, the special valves automati- 
cally operate to cut off the heating sys- 
tem and to open the compressor exhaust 
to the atmosphere. 

It is claimed that the operation of this 
valve is such that very little difference 
in the back pressure can be noted in the 
operation of the compressor with the 
valve and without it, and that 834% 
of the total steam used to operate the 
compressor can be diverted by this 
method to the heating system. 

The somewhat complicated mechanism 
of the valve, which is now being put on 
the market by the Ward Equipment Co 
of 141 Cedar St., New York City, under 
the trade name of the “Econotherm,” is 
described in detail in an article published 
in the July 13 issue of “The Railway & 
Engineering Review.” 


Personals 


Mr. Arthur Squires has been ap- 
pointed Chief Mechanical Engineer 01 
the Chilean State Rys., with head 
quarters at Santiago, Chile. 

Mr. Marsden Manson, M. Am. Soc 
Cc. E, has resigned as City Engineer of 
San Francisco, Calif., after many years 
of public service. Mr. Manson hag been 
ill for some months. 

Mr. J. S. Reddock, formerly Superin- 
tendent of the National Rys. of Mexico, 
at Aguascalientes, Mex., is now Assistant 
Superintendent of the Missouri & North 
Arkansas R.R., at Leslie, Ark. 


Mr. J. M. Scott, formerly Chief In- 


‘spector for the Indiana Railway Cem- 


mission, has been appointed Supervisor 
of Transportation of the Baltimore & 
Ohio R.R., with headquarters at Balti- 
more, Md. 

Mr. W. R. Hudson, until recently Gén- 
eral Superintendent of the Norfolk 
Southern R.R., has been appointed As- 
sistant General Manager of the Atlanta, 
Birmingham & Atlantic R.R., with offic 
at Atlanta, Ga. 

Mr. J. W. Sneed has resigned as Su- 
perintendent of Construction, Chagres 
district, Panama Canal, to engage in 
the promotion of an engineerins ind 
contracting company, with headquarters 
on the Isthmus. 

Mr. George F. Comstock, former) 
Metallographist at the Park works of 
the Crucible Steel Co. of America. Pitts- 
burgh, Penn., is now in charge of th 
physical testing laboratory of the T! 
tanium Alloys Manufacturing © Ni- 
agara Falls, N. Y. 
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Mr. R. J. MeComb, formerly Road- 
master of the Wheeling & Lake Erie 
R.R., at Dillonvale, Ohio, has been pro- 
moted to be Division Engineer at Can- 
ton, Ohio, succeeding Mr. Cc. A. Stelle, 
whose resignation was noted in our col- 
umns of last week. 

Mr. Wm. A. Gravell, formerly a con- 
sulting civil engineer, of Philadelphia, 
Penn. is now associated with Franklin 
& Co. 1420 Chestnut St., Philadelphia, 
an engineering firm making a specialty 
of design and construction in steel and 
reinforced concrete. 

Mr. George C. Andrews, Assoc. M. Am. 
Soc. C@. E., formerly Assistant Engineer 
in charge of contract No 10, New York 
State Barge Canal, at Fulton, N. Y., has 
been promoted to be Resident Engineer 
in charge of residencies Nos. 10B and 
11, with headquarters at Lockport, N. Y. 


Mr. Jerome Newman, formerly with 
the engineering department of the 
Southern Pacific Ry., has been named to 
be Chief Engineer of the California 
State Harbor Commission, succeeding 
Mr-’A. V. Saph, Assoc. M, Am. Soc. C. E., 
whose resignation was noted in our col- 
umns of last week. 


Mr. H. S. Lippincott, who has been in 
charge of the Pennsylvania R.R. dem- 
onstration farm at Bacon, Del., has been 
appointed Agriculturist of the Pennsy!- 
vania R.R. system with offices in Phila- 
delphia, Penn. This is a newly created 
office, the aim of which will be to better 
the conditions of farms and farming in 
the territory served by this railway. 

Mr. F. Lavis, M. Am. Soc. C. E., of 
Guerber, Lavis & Co., Consulting Engin- 
eers, New York City, has been appointed 
Chief Engineer of the Argentine Ry. Co., 
with offices at 261 Calle Reconquista, 
Buenos Aires, Argentine Republic. This 
company has taken over some existing 
railways and will build several new 
lines and extensions. Mr. Lavis retains 
his New York office at 50 Church St. 


Mr. Stewart M. Marshall, M. Am. Soc. 
M. E., formerly Assistant Chief Engineer 
of the Cambria Steel Co., Johnstown, 
Penn., has been promoted to be Chief 
Engineer. Mr. Marshail succeeds Mr. 
John W. Gocher, M. Am, Soc. M. E., who 
has been transferred to the executive de- 
partment, where he wil make exhaustive 
studies of plant operation with a view 
to improvements and increased cef- 
ficiency. 


Mr. Edward Betts, Assoc. M. Am, Soc. 
c. E., has resisgned as Chief Engineer 
for the Hamilton .County Road Commis- 
sion, Chattanooga, Tenn., and opened an 
office at “03 James Bldg., Chattanooga, 
as a civil and consulting engineer. Be- 
fore holding his present office Mr. Betts 
was, for 21 years, engineer of the Chick- 
amauga and Chattanooga National Mili- 
tary Park, and also of the Vicksburg 
Yational Military Park. 


Mr. Charles Ware, General Superin- 
tendent of the Union Pacific R.R., has 
been appointed Vice-President and Gen- 
eral Manager, succeeding Mr. W. B. 
Scott, whose election as President of the 
Southern Pacific Ry. lines in the South- 
west is noted elsewhere in these col- 
umns. Mr. Ware entered the railway 
service as a telegraph operator with the 
Chicago & Northwestern Ry., in 1882. He 
was formerly Superintendent of the Ne- 
braska division of the Union Pacific R.R. 
Mr. E. P. Bracken, recently Assistant 
General Manager of the Chicago, Bur- 
Sngtan & Quincy R.R., at Chicago, i., 
as been promoted to be General Man- 
*ser of the Mines east of the Missouri 
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River, with office at Chicago. Mr. 
Bracken began railway work with the 
Chicago, Burlington & Quincy R.R., in 
1887, as a foreman in the track de- 
partment. For 13 years he was a road- 
master and for 3 years a trainmaster. 
He was appointed Assistant Superin- 
tendent of the Lincoln division in 1906, 
and since then his rise has been rapid. 
Mr. Bracken is succeeded as Assistant 
General Manager by Mr. E. 8S. Koller, 
General Superintendent, at Galesburg, 
Til. 


Mr. W. B. Scott, Vice-President and 
General Manager of the Union Pacific 
R.R., at Omaha, Neb., has been elected 
President of the Galveston, Harrisburg 
& San Antonio Ry., the Houston & Texas 
Central R.R., the Texas & New Orleans 
R.R., and other subsidiaries of the 
Southern Pacific Ry. in the Southwest, 
succeeding Mr. Thornwell Fay, whose 
resignation was noted in our columns of 
last week. Mr. Scott was Superintend- 
ent of the Galveston, Harrisburg & San 
Antonio Ry., from 1902 to 1904, and Gen- 
eral Superintendent of the Houston & 
Texas Central RR. in 1905 and 1906. Mr. 
Scott is a Canadian by birth and began 
his railway career as a messenger with 
the Grand Trunk Ry. in 1875. 

Mr. William F. Williams, M. Am. Soc. 
Cc. E., City Engineer of New Pedford, 
Mass., has been appointed Chief Engin- 
eer of the Massachusetts Board of Har- 
bor and Land Commissioners, succeeding 
Mr. F. W. Hodgdon, M. Ant Soc. C. E,, 
who has been appointed Chief Engineer 
of the Port of Boston, Mass., as pre- 
viously noted in our columns. Mr. Wil- 
liams received the degrees of C. E. and 
M. E. from Columbia University in 1881 
and 1882, respectively. From 18584 to 
1890 he was engaged in private practice 
in Hartford and Meriden, Conn., and for 
three years following was Chief Engin- 
eer of the Cumberland Lands, Ltd., in 
charge of surveys and plans for the de- 
velopment of 46,000 acres of iron, tim- 
ber and agricultural land in Tennessee. 
Since 1893 Mr. Williams has been City 
Engineer of New Bedford, Mass., during 
which time he also served as Chief En- 
gineer for the design and construction 
of the New Bedford and Fairhaven 
bridge; he has had charge for the city 
of grade-crossing abolition work cost- 
ing $1,000,000, and has designed and 
built various wharf and waterfront im- 
provements in New Bedford Harbor. He 
was a member of the commission in 
charge of surveying and plotting the en- 
tire city and designed the $1,600,000 in- 
tercepting sewer system now under con- 
struction. 

The United States Bureau of Light- 
houses announces the following changes 
in personnel: Col. Curtis McD. Town- 
send, M. Am. Soc. C. E., Corps of Engin- 
eers, U. S. A., has been appointed In- 
spector of the 15th district, succeding 
Lieut.-Col. C. L. Potter, M. Am. Soc. C. 
E., Corps of Engineers, U. S. A.: Mr. 
Arthur E Arledge, Assoc. M. Am. Soc. 
Cc. E., has been promoted from the po- 
sition of Superintendent to be Inspector 
in the 19th district; at Honolulu, H. L; 
Mr. Edward L. Woodruff, M. Am. Soc. 
Cc. E., has been promoted from the po- 
sition of Superintendent of the 18th dis- 
trict at San Francisco, Calif., to be In- 
spector in the llth district, at Detroit, 
Mich.; Mr. Camille A. Lamy has been 
promoted from the position of Superin- 
tendent to be Inspector of the 9th dis- 
trict of Porto Rico and Guantanamo; Mr. 
L. M. Stoddard has been promoted from 
the position of Master to be Inspector 
of the 12th district at Chicago, Til. The 
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act of June 17, 1910, reorganizing the 
Lighthouse Service, provided for the 
gradual appointment of civilian inspec- 
tor to take the places of Army and Naval 
officers, then holding office. Each district 
is in charge of an _ inspector. The 
changes noted complete the appvint- 
ments of civilian inspectors with the ex- 
ception of the three river districts, which 
are in charge of officers of the Corps cf 
Engineers, U. S. A. The positions are 
now under the classified civil service 
The desirable qualifications for a Light- 
house Inspector include a knowledge of 
nautical affairs and the needs of naviga- 
tion and training in civil, mechanical 
and marine engineering. The appoint- 
ments have so far been made from men 
already in the Lighthouse Service, or in 
other branches of government work re- 
quiring similar qualifications Mr 
George R. Putnam, M. Am. Soc. C. E., is 
Commissioner of the Bureau of Light- 
houses. 

Col. Joseph Ury Crawford, Consulting 
Engineer of the Pennsylvania R.R., will 
retire under the company's pension rules 
on Sept. 1, having reached the age of 70 
years. Col. Crawford is a native of 
Pennsylvania, and was a member of the 
class of 1862 of the University of Penn- 
Sylvania, at the outbreak of the Civil 
War. He enlisted in the 17th Pennsyl- 
vania Regiment in April, 1861, was com- 
missioned Second Lieutenant in the 6th 
New Jersey Regiment the following Oc- 
tober, and was made Captain in June. 
1862. Following the war Col. Crawford 
engaged in surveys for the Atlantic & 
Great Western R.R. In 1870 he entered 
the service of the Pennsylvania R.R., as 
Senior Assistant Engineer of the Alex- 
andria & Fredericksburg R.R. A short 
time later he went West as Principal 
Assistant Engineer and later Engineer 
of the Texas & Pacific R.R. In 1878 Col 
Crawford received the appointment of 
Consulting Engineer to the Government 
of Japan, and for his services there he 
was decorated by the Emperor with the 
Order of the Rising Sun. After his re- 
turn to America he was engaged for 
some years by the late Jay Gould, in 
making examinations and surveys for 
a transcontinental railway. In 1882 Col. 
Crawford returned to the Pennsylvania 
R.R. as Chief Engineer of the Pernsy1- 
vania Schuylkill Valley R.R. Since then 
he has been contintously in the service 
of the Pennsylvania R.R., and its sub- 
sidiaries, with the exception of a yhort 
period during the Spanish-American 
War when he served as Consulting iin- 
gineer for the United States Government 
on transportation facilities in Cuba. As 
Chief Engineer Col. Crawford had charge 
of the construction of the Picdmont & 
Cumberland R.R., the Norfolk & Ports- 
mouth Belt Line R.R., the New York 
Connecting R.R., and other subsidiaries 
and branch lines of the Pennsylvania 
R.R. Since January, 1911, he has been 
Consulting Engineer of the company. 








Obituary 


Harold Gay, Assoc. Am. Inst. E. E., 
Inspector for L. B. Stillwell, M. Am. Inst. 
BE. E., Consulting Engineer, New York 
City, died at his home in Farmington, 
Conn., Aug. 26. 

William F. Lockwood, M. Am. Soc. C. 
E., Engineer of Maintenance-of-Way of 
the Interborough Rapid Transit Co., New 
York City, died at his home in Yonkers, 
N. Y¥., Aug. 22. A biographical sketch of 
Mr. Lockwood will appear, in a later 
issue. 

J.- Hurst Fulton, Engineer with the 
electrical construction department of 
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Walter Kidde, Engineer-Contractor, 140 
Cedar St., New York City, died at his 
home in Brooklyn, N. Y., on Aug. 19. He 
was 31 years old and graduated from 
Stevens Institute of Technology in 1905. 


William A. Waterbury, formerly Super- 
intendent of the New York, New Haven 
& Hartford R.R., at New Haven, Conn., 
died at his home in New Haven, Aug. 19, 
at the age of 74 years. Mr. Waterbury 
began railway work in 1857 as a clerk 
with the Naugatuck R.R. in Connecticut. 


Charles F. Fell, Assistant Engineer of 
the Bureau of Engineering, Buffalo, N. 
Y., died on Aug. 23. Mr. Fell was 52 
years old and had been in the employ of 
the city for 28 years, and for 15 years 
in charge of sewer construction. He 
leaves a widow, two sons, one of whom 
is Lawrence J. Fell, also a civil engineer 
connected with the Buffalo Bureau of 
Engineering, and one daughter. 


. General Joseph Hayes, who was en- 
gaged in railway surveys in Iowa -for 
what is now the Chicago, Rock Island 
& Pacific Ry., in the days before the Civil 
War, died on Aug. 19, aged 77 years. He 
graduated from Harvard University in 
1855, and after a course in civil engi- 
neering took up railway work in the 
West. He served throughout the war in 
the Union Army and distinguished him- 
self in many battles. After the war he 
again went into engineering work and 
for some years was engaged in mining 
operations in Colombia. 


James Dyman Newton, Assoc. Am. Soc. 
Cc. E., Dean of the College of Engineer- 
ing at Loyola University, Chicago, IIL, 
died in that city, on Aug. 8, aged 40 
years. He received the degree of Me- 
chanical Engineer from Cornell Uni- 
versity in 1895. For a number of years 
he was an officer in the United States 
Revenue Cutter Service. After some 
time spent in mining work in New Mex- 
ico, he was appointed, in 1906, Assistant 
Professor of civil engineering at the 
University of Kansas. He had been at 
Loyola University about a year. 


Joseph Le Conte Davis, Assoc. Am. 
Inst. E. E., Engineer in charge of design 
of direct-current railway motors of the 
Westinghouse Electric & Manufacturing 
Co., Pittsburgh, Penn., died Aug. 5. 
Mr. Davis graduated from the University 
of South Carolina in 1897 with the de- 
gree of Electrical Engineer. For three 
vears he was a teacher of physics in the 
Bingham Academy High School in North 
Carolina and then entered the employ of 
the General Electric Co., at Schenectady, 
N. Y., where he was engaged in engineer- 
ing work until 1904. Since 1904 he had 
been with the Westinghouse Electric & 
Manufacturing Co.; at Pittsburgh, as a 
designer in the electric railway depart- 
ment. Mr. Davis was regarded as one of 
the most promising of the younger elec- 
trical engineers of the present day and 
his loss will be keenly felt by his many 
engineering associates. 


John Krey, an engineer of many years’ 
experience in various parts of America, 
died in Los Angeles, Calif., July 16. He 
was born in Danzig, Prussia, in 1857, 
and received his technical education at 
the Royal Technical School of Danzig. 
His first engineering work was in the 
Imperial Navy Yard. Later he went to 
South Africa and became<a draftsman in 
the department of public works of Cape 
Colony, then draftsman with the Natal 
Government Rys., and later was engaged 
in railway surveys in Natal and Trans- 
vaal. Mr. Krey came to America in 1885 
and was first employed with the New- 
port News & Mississippi R.R., later 
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going West, he served in the engineering 
departments of the Northern Pacific and 
Duluth & Iron Range Rys. From 1891 
to 1893 he was Municipal Engineer for 
West Duluth, Minn., but soon returned to 
railway work as Assistant Engineer of 
the Duluth Transfer Ry. A few years 
later he was appointed Assistant Engi- 
neer in the United States War Depart- 
ment and had charge of surveys for the 
proposed Lake Superior-Mississippi River 
Canal; he also had charge of break- 
water construction at Lake Superior 
ports. In 1901 he became Division _Engi- 
neer of the New York Central & Hudson 
River R.R. in charge of construction of 
the Weehawken terminal wharves, op- 
posite New York City. In 1905 he had 
charge of the Alborn branch of the Du- 
luth, Missabe & Northern Ry., in Min- 
nesota. Later he served as Chief Engi- 
neer for the Katalla Co. in the building 
of the Copper River & Northwestern Ry. 
in Alaska. In 1907 he was again ap- 
pointed Assistant Engineer in the War 
Department and was engaged in water- 
way improvement work in Virginia and 
Maryland and in the canalization of the 
Cape Fear River, North Carolina, until 
recently, when he went to Los Angeles 
under leave of absence, on account of his 
health. [Contributed by R. W. Moss, 
New Milford, Penn.] 


_ Engineering Societies 
COMING MEETINGS 


INTERNATIONAL CONGRESS FOR 
TESTING MATERIALS. 

Sept. 2-7. Sixth congress at New York 

‘ity. Secy. of organizing committee, 

H J. Porter, 29 West 39th St., 


New York. 
INTERNATIONAL CONGRESS OF AP- 
PLIED CHEMISTRY. 
Sept. 4 at Washington. 
Sept. 6-13 at New York City. 
ernhard C. 
York. 


AMEnIsr.. ELECTROCHEMICAL SO- 


Se e 7” To. Annual meeting at New 
ork City. Secy., Jos. W. Richards, 
sontes University, South Bethlehem, 
enn. 


ASSOCIATION OF EDISON ILLUMINAT- 
ING COMPANIES. 

Sept. 9-12. Annual meeting at Hot 

rings, Va. Asst. Becks, Walter 

eumuller, 55 Duane St ew York. 


ROADMASTERS’ AND MAINTENANCE 
OF WAY ASSOCIATION. 

Sept. 10-13. Agee? meeting, Buffalo, 

. Secy., . Ryan, C. & N. W. 

Ry., Sterling, Ti” 


MASTER CAR AND  LOCOMO'1TIVE 
PAINTERS’ ASSOCIATION. 
Sept. 10-13. Annual convention at Den- 
ver, Colo. Secy., A. P. Dane, B. & M. 
R.R., Reading, Mass. 


LL e ENGINEERING SO- 
Sept. 16-19. Annual convention at Ni- 
gare Falls, Canada. Secy 8. 
illar, 29 West 39th St., New York. 


PACIFIC COAST GAS ASSOCIATION. 
Sept. 17-19. Annual meeting at San 
lego, Calif. Secy., John A. Britton, 

445 Suter St., San Francisco, Calif. 


NEW ENGLAND WATER WORKS AS- 
SOCIATION. 
Sepe. 18-20. Annual convention at 
ashington, D. C._ Secy., Willard 
Kent, Narragansett Pier, 


AMERICAN PUBLIC HEALTH ASSO- 
ATION, 


cl 
Sept. 18-20. 
ngton, 


Secy., 
Hesse, 25 Broad St., New 


eg « kgs P wmegegy | at a. 
c. elskar 
Gunn, 758. Boyiston St. Boston, baa 


Ene CONGRESS ON HY- 
IENE AND DEMOGRAPHY. 

Sept. 3. 28. Fifteenth congress at 

ashington, D. C. Sec John ''S. 

Pulton, Senate Annex, ‘ashington, 
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AMERICAN FOUNDRYMEN’S ASSUcia- 


Sept. 24-26. Annual convention at j:y- 
alo, Secy., R. D. Mold ike, 
Watchung, N. J. 


INTERNATIONAL ASSOCIATION For 
THE PREVENTION OF SMOK Fr 

wees. 25-28. Annual convention at In- 
ianapolis, Ind. Secy., R. Cc. Harris, 
City Hall, Toronto, Ont. . 


NATIONAL IRRIGATION CONGREss. 

Sept. 30-Oct. 3. Annual meeting at 

Salt Lake City, Utah. Secy., Arthur 
Hooker, Salt ke City. 


AME-_ ae ASSOCIATION FOR HIGH- 
Y IMPROVEMENTS. 

Sept. Wo, Oct. 5. Annual convention at 
Atlantic City, N. J. Secy., G. E 
Pennybacker, Jr., Colorado Bldg. 
Washington, D. C. : 


AMERICAN ELECTRIC RAILWAY 
SOCIATION. 
Oct. 7-11. ae convention at Chi- 
wee. a ecy., H. C. Donecker, 29 
h St. N. ¥. Cit ty. 


siisieea SIGNAL ASSOCIATION. 
Oct. 8-11. Annual Convention at Que- 
bec, Canada. Secy., C. C. Rosenberg, 

Times Bldg., Bethlehem, Penn. 


AMERICAN RAILWAY BRIDGE & 
BUILDING ASSOCIATION. 

Oct. 15-17. Annual convention at Bal- 

timore, Md. Secy., C. A. Lichty, 226 
Jackson Blvd., Chicago, III. 


AMERICAN GAS INSTITUTE. 
Oct. 16-18. Annual meeting at Atlan- 
tic City, N. J. Secy., Geo. G. Rams- 
dell, 29. "West 39th St., New York. 


ASSOCIATION OF RAILWAY ELECTRI- 
CAL ENGINEERS. 
Oct. 21-25. Annual meeting at Chicago, 
Ill. Secy., T. A. Andreucetti, C. & 
N. W. Ry., Chicago, Ill. 


AS- 


American Institute of Mining Engi- 
neers—A joint meeting of the Institute 
with the Section of Mining and Metal- 
lurgy of the International Congress of 
Applied Chemistry will be held on Sept. 
6-7, at New York City. 


Institute of Operating Engineers—The 
second annual meeting of the Institute 
will be held at New York, on Sept. 6-7. 
Among the papers to be given are the 
following: “The Steam Engine Indica- 
tor,” by C. S. Foster; “Electric Drive vs. 
Steam Drive,” by J. F. Carman; “Plant 
Operation,” by A. B. Reinhart, and 
“Keeping Tabs in Industrial Plants,” by 
P. Lundeby. The Institute secretary is 
Hubert E. Collins, 29 West 39th St. 
New York. 


American Institute of Electrical En- 
gineers — Arrangements have recently 
been made by the Institute for a mutual 
exchange of membership privileges be- 
tween itself and the leading electrical 
ergineering societies of Great Britain 
and Europe. The substance of these ar- 
rangements is that visiting members, 
upon presenting proper credentials from 
their home society, shall have all the 
privileges of membership in the society 
visited, for a period of three months. It 
is expected that this plan will prove of 
benefit to the various societies involved, 
as well as of help to individual members 
who make use of it. 

Up to the present time the following 
societies have signified their willingness 
to enter into this agreement: Institution 
of Electrical Engineers (Great Britain), 
Verband Deutscher Electrotecniker (Ger- 
many), Societe Internationale des Elec- 
triciens (France), Associazione Elettro- 
tecnica Italiana (Italy), Kroninlijk In- 
stituut van Ingenieurs (Holland), and 
Association Suisse des  Electriciens 
(Switzerland). The Svenska Technolog- 
fereningen (Sweden) will consider the 
matter at the fall meeting of its govern 
ing body. Details and necessary ¢re- 
dentials can be obtained from the In- 


,stitute secretary, F, L. Hutchinson, % 


West 39th St., New York. 








